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LLjj U=>Ljj! SjxJ^ll i^jJjjj^l (fait) 3jiLLl A^-ljJb ^j^j -ol ce$:>U l^c^j 
^IkJI oli (Reponses) oljl^u-Vl jl Ji* ^ ^ — u oLLju 

^--vajJl jLiAlj ^ai^-iJl ^tJ ^ U^o- OjJjL^ aJ-*jJ1 l)1 \fj 'lS*~J^~^ 

Ol U^/jl c^jyi Sjj-^j iitAJi o-i^ <J^>JU OUU OUl^l i^jj 

IJl^J aUj^ ^UtjI 5jjL>r^j (^jL^SOl J>jlA-I J->r-«o ^jajj lolil - k .. ^ j 



.^L<JI />! <JjLJl 
^UaiVl J\ jjUL Jlill j^j -VMb vW-^ 

^ jw iljLi ^jSjJ llLlJ j( 01 o-j'jJ' Jj^ 

y> c^JJl) ^Uip^I LjJlbj |4p WL l-Lfej ci^c* iti- J jLjNl 
J^rJl jl jAJl J p ,..>JJ c5_^pr*Vlj pL^pNI J^p 5JL JaJy (UrjJjjj-iJl 

.iljl^Jl OjJb>*j 

Lj">ULl ^L-ljj Jj>- aJ oJLjL» c^^p 1 ! e^jU-j frlj^iJI jl 

.1^ ^yUl (Jtflbjllj S^rVlj c^L^pVlj 



V 



J-^l jlisl ^ L^w^ji £>J AI^— jlj p~ j-l S-L^pl J^P p-^iJ ^^J L^ljI 

j 1 *^ 1 t/J^J ^_rM ^ ^ J J 

ls* t/jj^l jl^.t;Vl JU*sJ o^l ^Jl SSlkJlj s^Ul ^ oJ^o IjU- 
Lb ^1 5U-I ^jIp y» ^.y^ 1 tL)L-j")/l hJA iSUaJl July 

^ ^JLgJlj frtJI OLUp jt-^J t y»— . j-l ^-L-'yJ (i i ^ r J*\j)) ^J)J^\j 

JjLiT ^1 ulf- jil p-fcl l5 1p c^ill J g JLj JjUJ IJla ^ 

olj^lj J Jh£ (.as yj Hoi J-jL* y> Lc j^iJl pip i_JlL> Ji y ^1 jJUl Uu& 

c 



A 



lfrdf.il { J& aj^-VIj Lg ^ sAfrl >Lfr-J ^ U ,.....Hj L*jJI jl5j 



1 





? ( J^«J <_A^J tLo-^or ^ [4x^0 y> 
L >aiLiJ| oatjjfll _ ) 

isLM kU-VU ?JL^Ll o^c (j-iJI ^ y I* ^JL^ oLjV! 

^ aL^L- ^ £^Lc JJ**^ j*y i^r^JJ Lu*^ u*^ j^' 

& t\j\ J* JilLl ^U_jJl jH Jic_, e Ojl1 ii^U ^> icjLill ^ yi 



<^Jj -Jj^ J- 5 *0 0 °^ iJi cfM ^j^y ^Jj </j 

— J\ Ji\ Oj-Wu Jcu5\ J^Ji opW* ls* i/j^ {[ cJ^ '^y^ ij 

J iJjkJl (^Ul flLrlj) C-^llT J> ( \ °i W) ^ 

bjj-* U*3j?3* Ji oUoJl Jjl* 8 (-r iJl ^-^1 fj*^ 

^ OJ^ui tj/Vl aUl v> 1 ij^l r^3 J*-^ tyjk 

cL>^l J| ( _ r iJl J-*^ i,^*a-*jJ \£\ J\ aJj-*-^ jJLJ o-ia <*^p oVjUw 



Flod, 1961. (0 



JjL)j cjj^j (j-*^ uJJlijj J y- OL^?jaJI (^J^ <^ 

<LJu Olj^l aJsuJjj y^UiJl J ApU ^-P- ^p-iJl dJ-& ^ ojj^p _^xJ oVjb^ 

fUai ik-ljf ii^ ^ j-SU^ J (W) 0^1 ^ Mj 

a^L* cSJjJbU SJllI oLuJl lS Jd\ C-fJ^ <0 A ) ^ i/J ■ 

Jj . A*--^- A~isl JjUj £.U 0lj>*J ^--^J) jLf^l liAjj Jj y 

jl^l jJ^i d\j c^l^JI j, — ail y. ^^13 J^aill JlAl 0tT c(\ <\) d^Jl 

C/>U^li . JL^jIj 4JL>-b a4-1>c*j JLix^-l ol-b-j ^ lJJ_^ jL^jLIS' 

^L-^/I <Jlj~Jl Jp e-^UJ iJkSOs. ^^Ji .oiJjLL» jl A^LiJ c£ j^- aJLs> C— J 

C C 

* e 

^ aojjJI ly^sU cJ\Ja 0[» ^ jiJ^ V (\ ( \r c \) 

aLjUI oJLa 0j$J aIjaJ-I A3 ^» Jl UL^I Jp 



oIj^ ^ icjL^i jUlSfl cJu JljJ U t^UJ t- £iJ cy«-iJ LW LpLo 

J-SU3JI - i 

Uaj) C^i-y^ Jj *Jaii W S^jt UrjjU J^r _ £jj ^>Li^ ^JJi V 

.U^UL^j jl J ^ij u -jL)I ^j^j c^jloJI jj^jJI -L- tjj^jAp 

S5^J U»^II iop-yi iJLUj ^y^Jl ^ >ll SJ^li JLp J1j_JI II* ^ 

.l. 



c^-otJl 4j^U pJL d! JjjIo j*J j-^JjJIj ^^"J^l _ r ^Jl 

iuJLjU i^SU JpUJI iJUJl iJULI ojJj oSj .^>^JI SjjJI 

ojl* Ji*^J '{^J^j^' j-^l p-^- ^ O-l^jii iiLLJl 

obL*]l jS ;>JLp f^Jl <up ^slJu t^JJI c£J—4J ^r^J* aJ-JJ 

^^4-1 ^1 ^ J\) ^ji^ilt ^1 (Op Jl c^^Ji ^1 pip 

c( (-r iJlj A^l ZJLi jl) iJl^lj IJ^jj J^J ^JUg3 .J-t^ (T-U^ 

JUaj .(\ ^ AA c^o i) ( (J L^) _ _ ly£ 'j iJyS J\ 

J^-H OU-jJl jiiij :lJLll 11a ^j^u" icJuaJl JwaJl ^ oU-aJI oljLi^l 

ikJjj (jU-^Jl) 3 _^>-Nl oAa £-UU; t(3^ a~Lp) L^L-I SapUT ^>-U-l j^p 
Ji ^(Pattern ^ij-o-Jt 4Ju_p) IpLLI ^LLi t*>ta j,Uap 

iSjy^ J^) ^iP j^j ij* ^ tfj^-J 

De Saussure; 1916, Frevet, G 1892, Morris, 1938, Shaton, 1949. 0) 



Cj* i^y ^ iiLi^Nl JfLjjlj t,?^ 2 ^^ u-^Lr^ 

UtUJl) -UNjJI plj^-l SjlpIS OIJLa ^JujJI ^J- .(J-^sllj ^-V 1 ) 

AJ iJLdlj 4~~iJl (j^j I* SbLil aL^JI liS\A j^JJ ;4~~aJI (ijTljiNl 

: V- J* ^ J - 

^U-l SjJ^ pifjj .Lprl^J 0j5o" j^J' oLL^ 




eJls» (Mi 



c5J^»- jJl g-Ia ^Sl ( j-siJl 4eJ^»-j aJL*->^> ^ wi^j-l ( J^Liu 

1$j ^j^m ^1 ^UjjUU Ajijsiij iJX^J?-] ^Ji^\ J * 7 a^xi\ :>j-bU 

cilj^Jl ii^Ldl aS^UJ! oJU iia-xijj LJU; d)l 4j-U-jL| JaaJI obj ( ^Sw£j 

Ji^ mil) ) 

.Ul^i" l$l£Li Ujllp cJaaJI 5:j . J^i 

JlS^l yS\ jLcj Uj^ cjLf>- ^ S^L* J^-j" ol t ^c 

o^j^i) (Jl tyr*ti\ 'J^' 0 '-3l/£* cv'L^T 

ik^l ^ ^ J<Lij Jxijl obj ^iu" c^L JioJl l-U - \ 
JlSCi! v^'y) W^-^j (ti^Vl ^UjI) U^yj (^-jil >Lp) jb^V 

o-s^l iilT Vi*) (t3^)'i ^v) U^JI Aiy^ U j^ilj _ Y 



^^rt^J Sja-^l^j cS^Uil B^wiaJI o!jLw)M Jaixlj _ f 

(E.E.G) £LjJJ ^Ij^SJ/ K lh V w - * 

Jlp CJj jj^ JOu C^(\ M \ - \ AW) >^ ^Lft <jL^ft 

Jl fjJl J^-ijj t^l^Jl £l«Jdl J^UJ caL^j jtJ^all ^LmsII ^l>s^l 

.^LyNi ^jjjjJjiJl ^^Ul ^ ff&> e.e.g 

>l/ 1 )\ oJiU- J* UfW ^ U=5 

J»- E.E.G J LS^ 1 C5* J lH 1 ^ ^ Jj " 

J*~ji W ^11 oij J ^ SJb'LJl oUU-Vl 0} (»^ J<Aj JjiJl j&j caJLII 

•((AsO t} 2 ^ ^ t.^' •^ JUw ' fj"^ 1 ur~~^ 

.23 j j£\ l'jV>H\ C~^Jj tOU-_jll 



Berger, 1873. (>) 



l*Jp oW ^Jl 2L**i A^ 1 C 5 ^ 1 ^1 ^ iAJb^. fljj! ^LirT)/ 

o^l^ ^ Jl iM ^ J>1^\ ^ E.E.G AkJjj 

.^jJjJI ^LfjV £*JI J-Uj '0 >>) ^ 

(3L-idl «1U-I s ^ >dl J-*_JI) E.E.G J li* s^W Ji 

.Sjp^-^j iiL^laJ 3jUl^4 AiliaJJ Ol^^Jo Ji?-^j tjliil J 
Ol^J^j ik-J^il 4j-L~4-I J*iJl ob^J <Ll£a11 0>L^~dl ^Axj J| 

oUjLc* j^Lp aJu I^lj LJ JL5j.y ^Jl 5juJ-I *-3>b>-lj Q£ J-\ ji>lJ) 

:aJU5I fJi^J ij^r^' jLr^l 

(EkG) J\i JasUW Ji- oJLi^ J > c L > r ^ Ja~Jl ^UJI J[ 

J ^ oUoSfl ^ Jp Ji- ^ (EMG) J\> JL^Jl Ja-UJI oi 

hj^p^A Oljljiftl aJ^Ijj 4>t— jVl OLJbi ^JlpxX^J cii^l Jixl! ^UaJl 

ikU ^jUi! ol^JJ Lr A :(P.G.R) ^JUUjl SJL^I 



ol >: ^U; .(REM) J f >JI Jj>- Jl v~Jl (EOG) 

i^ASsJl ^JlJuT jLgj>- 0>ri ^ V-iJl olS^UJl j-~J6 

iAi> y> (P.G.R) 





ol^ji; y*j 0 AA Y - \ A » c \) jyj^ jLiJ ^Ip 

iwjij ^^jJI I jus. ^Ji jxl .u^. ulj ^1 (I^m OjJ^ y o u*J^\ 

^Ul aLilj ^j^l oLil t-i!sb^^l OJo>- Juu tdAJi ^ j^P^ilj -jijj* 

^Jl o^/>UI U t^UjJuUI ^LjVi aJ>L- Ji.) ^1 j>; 

olijyAi ^ LiJl 5iljl j«sju l_. ....II U-gJ . jJj>tU oljll t^j— aJI^Vlfl jlli^ 

.ilJLiJI ^ ^^i^Jl ^Jl lyl t4j/J^ Olj^l i^w-^j tUiJ 

OliAl jU iJ^XJl ^ti c^U) Yjl <u^* ^jJl c^loJl tLJ-l J^iy^i 

L^liLS j^SJ ^-4 ((5LJ-1 iLJ^i) d-^" .(<J/^ y^jsr^ jjWI ^ o^L- 



^ ijT JLpSft cjtj^I . jU^ij (SiNj c^l) J-LJI c(fUWI U ^ yJl 

0 £ f 

L../T? c 4^2^4)1 ^U-l jyljj ^ja; Ujjp .a;L> ^ jLj)/l LgJ 

cfjySl (j^sJ-l 6[ .yL«JS* oj^> y> tyU>" >* J' ~ ^ 

^jl j-J; oU^fC ^ ijJb y>j .i-jJUlt y> (DNA) 

u^" .G = uyl> = jOjV* cT = us*-J <A = : ls* ^ -^'j 3 

^ GCjCG, TA, AT oUT ^1 ^OpB ^Ijjl oLJT>i 

^1 ji cdAJi *w y^w ii-vpu ^ijjt sfrti .i^Lii s-L^^ii 

jij-tJl u* 1 *^ 1 -r 11 jJLp ^ -W^ 

} (GTG) J--JLj ft jb ^ yu oijUJ ft UapV fUsriL L*-^ (jJl 
^U^Vl J* ii>JI oJi# yJl ob^l ^iU 01 .(TAA) 



0 

3:>LS ^j; (SJj4-1 oL~M tojil oL^I tA^Licil cAJ^\) <S£ 

^ Sly ls* (DNA) j>dl I >ll jflfj ^ - V 

tLt,..,^ \r l5 1p ^L-j^l ^r.^Al {£j>h -G^"' oIj^JI s.t±u*L) ^— 
UJW oUwJl ^ Wjj Y Y ^ ob^^ V >rf ,H i*— li^j 

ft * * c 

o-i& IfcjL^J aJL^zJI jJ^-^ ■■o^j Ls^j! ... itU 

.iIU-1 oA^ ^1 J^U j> L^jj Ulf j£JlI 
<■ 

. C5 *JJI ol^l v 1 ^ 1 J! 

>>j^le :jiSfl ^i) j^Ij ^ ^jJ^-l ^ jJI Wj :JWi ^j^l 

- « - 

n 



t Y 



^jL^2_>- oA*j oJ^-U 4^ jl (oLil JJjJ) 0 Jj?-ljJI L^I>JJ oL> 

oJU J^o .aJ^' ^»wU^i-l oLLaJI L^J jl^- Jb^L" L^53j 'e^'j 

.ojj-ij vw^^ ls*-^* u^L^y 1 

4iLLJI JjLu — j 

(Sb. SJ*^) J Jl ^ uT*^ L5* U ^ 

J^j, ^TuVl oljUU ^ c5jT^ > £^ tfliU. ttsf >l r LiJdl 
5jjjdl ^ Jaii ^ olplk^) 1 ! 01 lift 5>* . J^Ju, 

.p^. -u^aAll j^Jl) I^J^a l^j amJo}\ aXy J~^J (Sajaiil -kjkiU) 



tr 



L^Ll J*.) c^^l SiJ^j lw2P L>^>- ;>_^U jLlil -kj^ .(aj>IT J^a 

Ol^jU Cjt-^i-lj <W>1>- AjaJiJ _ / ^>llP ^gAj cOlij^gJJ OjS^ l)I 

.(Ojili ^ i • • : \ jU- 
t4- — ^Ll s^aJIj Jju oLLwJl ^ aJ — Lo a^UJI sjjJI _ Y 

Cr^-" -J-^I' J^ 1 J 1 

Sla^ljj A^iJjJ-lj A^UNl A^LkJl oJUJl Luii U .V.'.V :3JJU^ aJI ^1 c^yjj-l ^j-* 
^XiJj aJo^I jj U AjL ^jJl oL*JLl)J 4JjSjA> j^CS* j jj Sjji* A-*^2P Ij^b*- 

.(2L~jjM ^jjJI <^»Lkjj) frL^pS/l jl iJjJl i^iijl k.vJ fjdl 

a^J S j& cJu^ii* ^ J^LiJl (-la l5 ^l.j t L / 2 ^' JJ AjUtiil 
37,5 Jy- Ji ^ 36,5 J!^ ^ 5j1>l ^1 ^ .J^l J 



^jilj OilLr^' t_JUJ! OjJij fjjl ^_s>tj ^JL ^JJl JaA^aJl ^Jt* 

fjjl J> ^ ^ J* .jJjdl olill i^jL-JJ 

ji$M 01 ^ <3yU 3 OV V V*^' (J^i" jh^ tj 

jjjj t Ulp 51 >lj J*- 0* ^^V 1 S-^" ^ cr 

.5jjL OU^^I J^UlSVl ii>IJb-I J^JLj iSy>H 

.^jSVlj ajjjTJUI <L-j£l 0^ OlilkJl /"i j^f colfi jJstJl 

^^il J^lkll Jill. J -Ua oU^^I ij^j jl^l ^ V ^ j^jJL 



^ J J^" ^ A~*L/yi .LgjUjS^j A—.-JjJI Llil 

aJLv. J>- .oNL^i ^ SOj^iil Ljjjjfi k^l j>o£ ^Ni b^l 

cJJ) LS ^^JI tfj^'j tcf/^ CjIjJS^j Ajjylt SJ^lj 

OjSj cilLU ©Jus. ^ .IJL^ ^ij -Up 4j i->M 01 ,^ps-C cjJJi <ja X J^^ ^ 

jlJIjj :U^J! yil ^ ^1 ^1 .tfc, j£\ JSOo Lj ^JI «JJUIb J^y 

hjyy^ OlTUil t(i) LS *-^JI j^p— U A^W V y OlTL^I t(V*) I 

c(A) IjjSU-l t(Y) SjL-Vl 3jUI c(*\) ^L-Vi pj^-l olTLxil t(o) iJOj 

^> US^ t(\ \) A^lj jllij t (\ •) O^^ 1 ±** <-0) <~waJl J_p^- 
oJip jia7 LgJ t (^i ((^jiiJl)) jLfijVl djJJJLS" c?tl£j J-**^ OlSlia i^Uailwl 

.(\r) iiUiVl i=UJ Jj U t(U) iJ^ ot^^LiJ .SjJLp Jl 

L^^j^l BJ^Jj jjJlI c^JLJl jl jA\ { J\~*£l\ JUiVl 



2JIj j* J^J £ ylj ^v* t_jJll7 J^P Sill? ^1 0»lXJl A>*l ^Jl A3 11? J cdJJi 

lil SjIj)/! Jr^y .(l^^ajJI ^jli^ 0^) 5JUJL>- oljli")/ i~-L^>- ^-p 

-< 

^Jl»1 Sjli^J ^U^JI JU1 >>i X"Lc J*ill S3 J ^lill jS^Jull 01 

^ jbjull L^a>-! <jJb .^SLJi ^ aula y VI il^ ^ _ r 

^ gjJ. i^j s<Li ^1 r ikJi J&s* m( sj^i\ 

lySj Ui U-tj.-t^l O^J] ((^Ui^l aJNjJId Lj> jLS^I 

^JLJl OjSj i| c^iLJl Sk-ljj iiUail JL- ^ -ol jL^I j£$ caIVj . 

* ■■ * * V I 

L^Li lii^^ CJIT ^jj ^ tL^ L-^P Oi^l -AS cAXJiJl jj^JI 



YV 



.Aj 4*^IjM jtJajdlj ^ ^^waxJl 

.^l&j^l ^ I^UJJ 4-pL4»I i^Jj W^l J<JJI 0[ _ \ 

l/^j 1 Cr 6 -^ .jW Ji u^ 1 Ji ^l/^j^ 1 

^1 > c(E) /llj (V) Ijfy. UUjI, (R) i> 

(1) pbjJI ^LJlj (o) jl^il c^j (i) Jl^ilj if^l sy^Jl ^Lil 

.(Y) j^Vl LpUjJI jtlll ^ oIjsIji^Ij 

LU n ^ ^ Jjjll (ZNS) >l Ljr *Jl jl^l 01 



Y A 



(ZNS) tfjS^I ijJ-uaJLll jl^aJI - 

r ^ yTyJl ^UJl ^ ^ :c5jT>l l/r ^JI jl^Jj ^Lp . \ 

. * * * 

^UoJI *jLi- »/^) i^ 1 - 1 i(5JU«Jl) £UaJ1 

.JlfJl ^U-Jlj (il^ilj cJ) Jfc,jil ^UjJI cJ^-jS/I 

ft 

-Lull OaJj .^pj syry ^1J** ^ «5^>J1 ^^i 1 ^ ^ c^J 
t^jfrr^l iV^- 5 a^y^ LS^ ^ Ol^^ 



jt^M J jJI SJU-JlI oLLjJI ^ y...i-Jl 5UU! jJj=7 UuT 

•(^V) js^j 5 " LS^^ LS^' *JL*Jl t-iSjJj** cijjfcdl LjajVt 

oU-^ii j uT) (^>ijii ^Lajji Jjjlo ol»jJU-4 (jjx\ ^yzj 

J Jj*j j>Jl J ^-U- ^JJ ^ ^iU j>Jl Jid^J 

J clji-^> = 0>£> 

iJU yji ^ Jiwvi ol ^ .j^iy. sap Jp Lib 

^1 J cUsjI 0^ tSljljU ^ U-jJ Jali oUjUll ^ (j^^i 



.g-iUJl \£y& liJJJj IfJlj 

f p e c 

it 

t^jx-il J* oLU*U lS^I J^Adl J k±% 

JL5^ /VI Ua JJLP Oij .jfcJl /!> ^>Jt ^>J1 > c^j Jl 

^jPj A-jPjJI A ::i .,^.^l iJfliVl JU^I J>-i Jp ^jT^Ji}^ ^j—^ 



j^cj , ( ,..K~Hj o^LSJl JtfU&j Jp cj-^to LJ tj-^ij LJp ^ 1 £A 

Ji> c^JaJ o-bAP (pjji (Joj-iJl jl jvi^Jl pip jl 5^L£3! ^ jl) ([ji^^^ij 

'ls 3 



ft U^Sfl ^ l^ii ^jJja^ii! ^ JjNl ^jUll 

.AjjjJlj C L>-Nl pip jja_- yll tJJlbjlJ oIj Aj^JiJ y>j L5"J-^V' 

oVVjJ! £^ ,l^.J cdUi ^^p (0% vr^.jJjt ^iUJl 

L? ^JJ\ l^r-ij^Jj L«^J\ ^jSJ) oLUjJ ;>b_~.j, Ja~*o^ j] ~ \ 

3 ^ ^-itf La JU-I ^ U5 - oil aJL-j ^-l. v-iil I^INjJj (^js*M) 

.OjUVl jlj^Jl 

.O^J! J~>~-' 5^>-l ioy ^oli iw-lji < j£s - Y 

.^Aix-^aj Li^ 

((JjVl (Jl^JId jl j^l^i (<d<l^) 4>Oj^j A Jails- 1 lil .^fjy 



rr 



l5JJ\ ^JJi l^li tj^pl ^ JSLiM IIa cJI*j LJ 

oJLp ^ ;>yiJl ^) fUiJ J^U^ J"J* ^^il ij^ - V 

^AJl ^r-r-Jlj ^LJl ^ ^1 ^Al; ^LJ! ^ IlJ^ < 4ailJ 

e 

t 

ftj\i 4jvrj£)) (\ i \A i \ UjL^jIp (t^UllD) aJj^-I iJ^Vl ^*jJ 



rr 



t 



Robert o^jj Ji Cell 01 ^ p-i^ 

c^Uiil e-^V J *~-L-Stl olJ^-jll <JVaU 1665 f U ^ JjV Hooke 
^LJJl aj^j ^ frU^^I JS" v-L-l vLij sjl?^ aJS-\ 0\ Vl 

ijai Schleiden Schwann Oiy^ O^Mi. ^a* L^>- 1 1 839 ^ j** 

dyJ^!\ jUjJl ^LAp Paracelsus u^j-^^j £y> ^ '^b 

C F * * 

il^l jfj cProtozoa aJjVI Jju cl^lJb S^lT Lllf j^j jl 

e e * c * , 

JiLLli .System jU^ 1 '^^>^ uJ^j tpjJ ^ fUapVl 



Shleiden Shvvam, 1964. (\) 



M 5JUJI b>U ^ cProkaryotic Cell aJIjJI b^b iJ^uj JjVl ^yJI 

Sljdl alj* Olj .OljJ-lj oLdJ yijl J ^ cS^JL*^ l\y I4I Jbr-ji 

Oljg^mil l^j Jb^y V aJIjJI b^bU oJU Ol U^" t^i-U fj^bj^- ^ ipj^» 

olj-JaxJI ojl^-j aJ' J' b^L! Jbs-y S./y./T'Will Organelles 

— 

b>i-b Jyui b^Ll ^ ^liil U .Sjjll *I^U ^JUiJlj 
.jb>^lj OLjI ^ oU5l<^l b^ Eukaryotic Cell 

fj}b_^j Sly jjUxj OljJ-lj ob"LJJ 5JIJI b^jLl ^ IJUj 
^Nucleus Envelope stjJl UL_^j sljJli i^L^p J^j 
pLsjJI ji Cell Membrane 5JbU 

j^l UrV^ Plasma Membrane <yj^M 

yTt Viscous I^L-Uj^j Ectoplasm «fj^bj=^i» e^-^j 

W aJu > b\ \S .Endoplasm fj^j^V^ ls^ 1 £r* 
.LLkj Z^uj2±c^ Organelles olj-^ ^1 4-JL>-IjJI jjUx? b^ki-l ^ 

Ji^i U^JI cLUJJ w>UU ^ dU5 jU Jii.1 ^.Uc 

Tortora and Anag, 1981. (>) 
De Robertis er al, 1969. (x) 
De Robertis 1970. (r) 



J>-b 3:>J^ ijLbj cpj; Organelle li| ol^-^l 

.Cell Physiology 5JL=L| WjJjjji 



SulaJI p.^4^LA — ! 

Cell Nucleus SJLsUt 5U R. Brown 0^ o^jj <Jut^T\ 1831 f l* ^ 
SJ-I ^-jSO SjjIsL! ijiiJl 1839 T. Schwann jj^ ^ 

1892 flp .S;>jl>^ oy'j^J W M-' oLtfl&l aJU ^y. oU^^ 
^Jj ^51 Protoplasm Theory Vj^j^j^ 1 ^J^' Hertwig f^S 

iU<3l ^ ^j&ll Plasma iJTj t Jjl jl Jji Proto - 

Wilson, 1979. 0) 
De Robertis 1970. (?) 



rv 



flJL^-L U^\.^X^j J E. B. Wilson *lj JiCj 

Plasma ^j^AJl ^LijJl' JJ ^ li/i <ur«— ^ ur^J 1 ^ 
cOrganelles.«o!_j~^ ^ l£ji>*j c^Ul fj^j^Jl *j (Membrane 
li^yxj l\y LiAli Jb ^ cUb^ Granules oL>j t Vacuoles *J*ij\£j 
L»j .Chromosoal Material l^^y^^\ s\J>S L^j 
L^ULU cUiil UiLl ^ \ j£ J&±-\ [Xj U^JLJ ^ Ul ^o^Jl d\ y> 

dAJoT j^U Li' cCell Theory SiiM jj^b ^ ^j^— 

Electronic Microscope ^j^V 1 ^ J**' 1940-1939 ^ 

^UJl ^rj>j^ tUJUJl jj^j" ^JJ 01 dJUi ^ Jij .iJiU i^ljj ^ 

IfUp** L$j^ JT Channels ol^lj c Vesicles o^L^y-l ^Bodies 
c^. j&\ Mitochondria lijJJ^TyJJ Ji* .cLLp 
cijUa-, JlSCil olji Rod Shaped uU oL~~^S" ySjJJl 

* * * * 

f,UJUJl jlSip| t^.,?- ?j%.yjji L^b- o ^1 

O^fe Ai» ^j-iil ^rS^ 1 ^ i-jl>^ O ^Ij taUJJ J^/)l\ J<LtJl 

^^^l cLUJuj .i^l jJi oLT JlI ^ JjJbJl J* i. ^j^V 1 ^ ! ^ 



^l** tjl t/-^' Cytoplasm ^j^ji-Jl f^L* ^j^^V 1 SJjj>«x-JJ 
itU^. UsLl 31^ 01 *UJI jJJJlT .UiLI ^ Ui-I 

U^JI jLL; ct^cS-i j j! Double Memrbane System c&aA? cr* & y^* 

Endoplasmic ^j^ajNI SiLjJl £UJlT j^Mj Cr* 

.5A>-lj SiJj ji frLisP l^U^ Reticulum 

SJljJ-»j yUl *a*^ oli^l UL^I L^sH fl^J Jb»j 

Sop £L Diameter l^J jjJaJI Ja^ c^ui .Si ^1 ^s^b h^h Cr^± 

N \aj\}J c j£l Jut l^jj l^U-l ^ ^^Ji^l aJUJI jl 

(*) ls".^ J* 5 W ^U 5 - ^ ^'j Micrometers ol^j^^w* 

J^i Kidney and Hepatic Cells 5i<il L^U c^i 

-W- J! a^J ^ ^ J! u i 

Ljjj jiJLI SjJj ^^fj Translucent iaUi 4*i i«Jl>^ J ^j^js**Jl 



De Robertis 1970. 0) 



Basement t^apUJl ^LiJJI J\ <Jd-\ ^LijJ Extraneous Coat ^ j^-l 
oL-j^j-^JJI Ji4 olji ol^kp ^jj 'cr^£ -iU^ Membrane 

oLj j^2aJ1 a Jla LgJW L* i-^i-Vl dIa J-^iJ d~>- Lysosomes 
cDroplets JULAIj Vesicles o%^cU ^ jjj^Jl IS .p^ j^-" a* 

.ijtil l^lTj ol;^ 3j>11 

PLASMA OR CELL MEMBRANE *j la II pLiii 

^ i\ iJUU iUis- ^ Ljjljw Ojjiu" LgJ ^>-jliLi ajlJI jfi-j 
01 Overtone et al. Oj^lj Oy^jl j^JI 

^ L5*J -O^- 5 (j* 0_^O pLii 0^ JC£X5j ^ Aa3 ijJLlj) L5 ^j JJ^A^ 

^ o_^o ^UM 01 Gortor And Grendel J^^r ^j^p- 0* 1925 
jlo Jjl— J iJL* 0^* .Lipid - Bilayer Model 0y>JJI j» u^-^ 

jj* j (jjil ^1 IIa .*LjjJI IAa ^ pill ^ ^ji; ^1 ^11 jjy. IjSj 

Pores ■-jjSj 0y»JJI ol£»^r 01 1945 Hober 

dib Jliil OJbrj lil .3J=U ^Ui- dLL" JJjr r j S^JLr 

^ W ~V t/l ■ ,V) s^iJI >S OjSC 01 ^ Mi j>jA Ijj J15 ^Jl 

k" - L5*J ,0 '-^' Olf ^ i-Jjidl 



cU^p c/-*^ W^y Danielli And Davson Oj~ib cJUUb f03 1935 
^ji 4jJaJI Pauci-Molecular. Membrane Model <>y>J\ U-J-l 

uyjjJI ^ SJbs-b 3aJ?j Vrj^- ^M* ^b*» 01 ^Ip J-JjJl Oj~~ib tj^lLb 
-cL-lj^ t - r oj Robertson tij-^s.jj W .Oj^jJI tltf^ 5 L*-^ Olj^£ 
i^tf ^ 0_^o ^LiJJi Ijla Ol J^-j Jii ^jj^^V] l»J^u^ aJu5-\ ^LiJj 

Unit Membrane *Lj^J1 3o^j UL— I ^Jl ojij I960 fl* tij-Jjjj ^ 

iJlL i^JUI ^JaAl pUJJI Ijlaj W2aJI Myelin Sheath ^^kAI 

Oly- L^sL ^j^JI pUoJI VI U oljll ^ Ijj-f bo* U^xil 3J*J 
J^-y cs'j^r^V' .y*^ lift <-r-iO Oj-J^jj .Schwann Cells 
4^jL>- iiij ^ 0 j>^jj JjVl iaJaJl coLLl? ^ 0 j$<S f.LiJjl 3Jb-j 01 

iJliJl iLjaJl Li I tJ^-ljJI djAjS\ £j* <aJj *]zl3 y* OjJj^Jl 

iLij ^ 0 j5o" ^1 XsIUI iLjall ilUi JLj -J Less Dense l^j-ij J5t J^S" 

01 jjJJ Oj — jj l-^AJ Jjj Oyj^Jl ^ 3JL5 j J>-ijJI Lgjc4 JaJy 0y>jJ1 ^ 
^> 4-Jt-jli-1 iLS J\ Jyjji J <_aL>J J>-b uyj^rJl 

y> iJusi Myelin Sheath jkAl ^LtJjl (—^J 01 dj-Sjjj Ji^jj 
*UJJl 01 il (T) a W cJ ^Di 01 VI ^Vl L^i-I v^t 
j^>-L 

Giese, 1970. (>) 
Wilson, 1979. (r) 



: f Ljf a* J| f-JJ Membranes 01 pUJI 

.L~a*J1 Lt>UJJ Insulator jlkA^jl V-^l l^^jj 

/V© ^ jSj ^j^jS'y^ii cUjJIj tb^JI S-A*' (£) 

^UL^Jil ^-ij^Jl (1971, 1974) Singer j>^> f05 l^lj 
^ 0_^o l^jJI (jr'j^M 1 01 «^u-» Jej^i .Fluid Mosaic Model 

Jl oac o3j OjaJI (^^W J CjIsjj^j cs-UjJJ jl 

ub^- jrljjl J jl c^^l y Jbrlj^" JLS Li' .US' j\ ISy? «u< ^ ^Sfl iLjJl 

v-^J^II JojJ- ^L-UJI l^j ^Ll) LJL=- 5JL^Ij iajjtf JL>-j7 ^ (\) 

L/a «j ^Jl oUI ij j&\ oU-Ullj Stains ol^Ji jh (Y) 



Lgj? US' t2Ji-1 oli^l l*Jljs>l vj^UI v^^U S^L^H JLLfejIl 

^ cSelective Permeability SJUsrtfl iilidl i^U- LgJ Ot v>M 

^LiJJl SjiliJ jlJll*) 3J^-1 p Li£- ^ SjuJlI S^lil Igj JjLj ^1 iJj^Jl* 

:5jVI J-l>*U UJ Uls^l ^I^JU ^LiJJl JjiUJ cjJb^j (SMll oi^J 

Ols J^-jf v-j <y jl bijP ^ UT li (T) 

cJlS" litt cCharge on Ions o^JI a^jJI ^ <T) 

iiSj^\ p^>- ^ JaJl ^ L ^ ! ^ ^lA 1 J^j v-**- 

.o^^ll -u^-tJ-j coyjJI jj* aJI^Ij tj^dl 

Giese, 1973. 0) 



DIFFUSION jLiOiVI - \ 

J_^- till 01 lSJ jl ^.. J tlib ijk 

Jil frill JL£ SJu^all <4a3 S^^" iiL^» L^i i^„>>J Ji a^aII 

I Ji ^jJxJI J frill 

Kinetic tfjJ-l J^ *5U=> IgJ k-^aJl obj^r- 01 — Ji j .italics SJL ^k; 
J\ aJIp Jdl ^ tfr lil J UyUP &j>cs Energy 

(.ill ou.^ ou cj^ji ^ cji'vi >r>i oii ^ruVi ji 

aj Jiu; Facilitated j~+XS )J^j\ jLi^Nl ^ Py iJU^j 

^ Vj^ 0^^' +il5LlJI s-^^ 1 ,Jui J Carrier Substance aISU 



J*b Jl j/jW-l tttJl SjIU IJL^j ;^UjJI ^1 j^jJl iU, 

s^^/i ^jj^j 4JL5U1 5^111 obj>. ^ j^^lm ^^j^- j-^fo ^jJouj tAji-i 

^ U^Jl *JU ^ .UUjj ^ obj>. .kid; ^UzjJJ ^jULi ^kJI Jl 

. j/>M ^T^j J^J^i oli^ Jl ^1 

Sill! obj^ J£ L$j£c ^1 SiiUI ob^-l ^ J>AP )y (Y) 

OSMOSIS iSfrop JlaiJI _ Y 

l$j ^Juj ^1 ^ U .j-S" >JI lift Lfci ^k^> (Ji ^Vil y£ ji l^i 

<J jy^- ^ ^ Osmotic Pressure 

^ J.^flj LoJL^- Sill! oijb J-Ty 4-3 ^-ttJ^j Jjl>*>» ^Jl Sililj ( _y2jLk^* 

UilJp jj j-T ^1 ^ JJU^ UJbM lit iSjyj^ Midi ^ ^ j 

tj^ y!l Isotonic IkUiLI L>JW ^I^J-! fJdl cAf J* 

cV^U^ SJlfcrtll fr*- 5 *" ls^W- l^j ^lil js^jT ^1 ij\ 

L^U. Jiii^ IJl^j J-uil It^U fi lA J^-a; ^ai obj^ 



to 



01 UiU Hypotonic f JJl ^ J ^ "j^ J ij 



Hi 



(jdl ol/ ^ &ti ^ b^j jii \ jAj oJ^J ^--J (SJU-I 

li^Ll ill- J jJll j/y ^ .>0 j Je\ ^ ^ 

L: ^-JlI >T/5I Jl c^Jl ol^S" ^ till jrj^- UU Hypertonic 
U lil «_Aldi lf.^j f JiJ! oljT 01 ^ 01 ^>hj f-dl J^UiOj Jl 

FILTRATION ^AjJi _ T 

iSV^l oIa Hydraulic Pressure plU J*A-i> SjS J*jL, ^^LJI Ji- l^J aJ^LsM 

0 

fr L^J! ^U- .k^l IIa J 3J ilUA 01T Hit jUi^t tf - ^ 

DIALYSIS ^AiOJI _ i 



c 

N l^Jli SJsLl 01 4j Passive t5 JUI JU*>I l^U jU* L^UJJ LiliJl 

^jj ^ olij^JJ Active J^Jl Ji5l Rosenberg gr^jjj 

oUjj^- JiJ ^JUiJl J^iaJl oJugj ^ .Jill IJU ^ LgJ^LU ^ Ifj^- JJlj iJL=J-! 

Phagocytosis ZUlaJI 3 JS^I ajlar _ 0 

j .^LijJI ^ 5JbM j^b J| JjLl JiJ "fJUiJi J>M l*-H 

, ^j^l v^^j dj-ij>o 4_UjJI sJIa ^p^* 1 L^>-jL>- 4iiJ ^yj 

>l5 LjtsU-i i.^L. ^JLI^ iiiUui 
PINOCYTOSIS 3iK II ^ ojiiJI a.Uc _ 1 

j[ P ai ji sjtsU Lgj ggk-j dUir <JUiJi Cr - 

Tortora and Anag, 1981. (0 



4)Jix~v« O^L^aj 0 ^Sc] <.LijJl ^ Ol j.itfll dJLa Ju^a a,:T clIjI Lg^p O^So 

.Exocytosis ^^-^ j oL^Ll ^U; ^ ^^iiL^Jl ijLp L^j iEndocytosis 

CYTOPLASM ftj%5jni'lt :Luli 

c^JLL^ idJ-w J^L^ p^j^l j^Ja; jSLiJl a>13 ^ SjjJjLI 

ifUl SOjJ^I iljll aJ t^JJl jl^ll liiJiT y>j O^LiJl 

aJL ^ J>U^I ^3 OA^ JpU; Jf SJbLl J ^jJ- ^\ 5 

jj^ JSJ Organelles olj-^p aU-LL -^-jdj .<_o^ o^UJl 
.l^uLb^j ^pLi iil^j 1$-Lp JbUJ-lj <JUi-l y: oLJU^- ^ 

ORGANELLES oljnn^ll s'lUQ 
(4j^wm1I f Lu^l j!) MITOCHONDRIA Lj^^idl - \ 

^j^jjV- ^ aIJjJI ^L-^-Sfl o-U t^jUiJij Filamentous ^J^^j 



L5 >^ r Jtl p — J-lj . ( _ s L>4jJI ^ .kdl 2JLp i>-j^ { Js- LgJl l ^ J a bLi c^j^iSO 1 )/! 

L-l oLuxJl aJift cCristae oLJ 4jjSC« <_s>4jj 5Jb-jJl 

2j^L^- J*j£ oL^tt olaj .Tubular b^Jl Sheet U>^U^ *>oJ^ 
J>-lJb Jjj^ ^1 3jjL-S3| ^^plixU Li Sl\*A ^LxJlU iJUljJ! sjb^JI 

oLiJl ^ JorjJ c^lUJ ijL^Jl o^UJl ^ J>-Jtf ^1 OlCjj^li 

cSljJl pL^j S^LdJI Jt* 5ji-ii obj^J ^ j-*jJ 

ENDOPLASMIC RETICULUM (ER) ^Uoj^^VI ^S^iJI _ Y 

Oyj ^rj^ 1 s- 1 ^ 1 fj^>^ 1 J? -^y- 

Wilson, 1979. (\) 



j\ Vacules ol^^i J\ Flattened Sacs i^UU* o^L^j^- <uij 
^ IJLa t5Jb-lj ^Ui- sjl^j ^Ju ^ jl jj-^-S" J^ - -kr^j tCisternae 

oL-J-l oJUj Ribosomes y*y± }\ ^5*-^" J^-^' ^ ^V- 5 
Jl M J-^-J RNA-Protein CcJjjS j&xlJ\ y SjLp 

^J^aj (jJJl jl^ll ^ oUj^-^jJI oJUj Cr-*^ \ °) fjj 1 -^' 0 ° 0 <J'_P" 

.Granular (ER) 2L^1 vj^j^V 1 

Jp SjJiJI L^J ^LJJlI ftljst-Vl *aa Smooth UpUI vj^jJUVl aSLxJL 

^LJl ^-j- ^1 vj^j^V 1 ^^r^ 1 ^ ^Striated ^kk^l c^^U^i 
oUjjN Ujl^Vj lUaJ! ^^aJI v-^ - Sarcoplasmic vj^jO^' 

GOLGI COMPLEX uS^ - r 

4>*k— Saccules oL~-T jLj JI ^ ^ SjLp y>j 

wb-l ^glaj U LJIi^j cJ^-lj ^Lip tJ^-j Lj^w Jji y^j^j 



•Ul^aJ C-^jJl <jyj^Jl jlj JLaI^jj , I j^L* ^Liill T^kJl U/^J IjJL>*>» L^tja-^ 
k!~>- ^-yr S^^A V-^' ^^-"^ (^^J <j** <— J^-^jJ-l flj^ 1 

•O - a • - r • ) ^-ji^j cLlp l^j 

(uyjj) ^jJ^- JU Secretory Vesicles oj^i- o^U^^- 

otjjufc^ ^ dUoT .UiU CJ U Jl Ujljil tLJUl 

.aJ^I g-jU- ^1 UaM j^j Glycoprotein u$jjjfcy*r ^_p^ 

/%UU1 jJUJl l^U, ^j&Jl b^U Ji. Secretory ^j^V 1 

LYSOSOMES oU^oj.MjIII - t 

Wilson, 1979. 0) 



fjJI cj\J« dJUJJj .Ui-I Jl J^-jj ^1 hjgJ] JJUiTj ^ 
oJU» ^:...T V till S.ULJ1 JcL-^j oUj-^_^JJI ^ ^-iT ^ lS/* 1 

V fj-^-JJt jV jJUi jir Ltj c JLbU *tj^ ^ AijZi\ oLc^Vl 

O^UJl ^ ^jlp Jl^ '^Ui LbU c^u; ^1 oLr^Vl dJUJ j/J oU^^Ji 

CENTROSOME c^Sjl) ju^oJ) - 0 

«k> J^y SlyJl^ aJI^I W ^ 

f-^" Ct^ ^ ^ -Centriolcs O^jS^i! OLj^jJ^I 

jXj LJbj Microtubules ^ 0_^o J^j cA-i^ 

yl^Jj ^L^ijl ^ ol^o^l f-^Jj .^h OLoj->^ 

V ^1 w^Jl L^LI Ji* L^Li Jvu iiU ^SO tl^U^l U*J 

.oil; li} 

MICROTUBULES *3li3jJI oba^l - 1 

•» * — ' • — 

ja j^C i^jJl JTj .(/•yli 1) jU* l^Jj (/-^U YV - \ 0 

SiJjJI oLj^J^i al^i 01 j-Uj .Fibrils olkJ-l ^ (oJ^j W) 

01^* iljil l$J^>^ OijJlS IfJl LjT A-^Vj kJujWpj 

J>-l^ 

CILIA AND FLAGELLA j^jJIj oljruuUI - V 



[J h-*j ^J^j j^^J ^-JjJI 5 Oj~^33 Cilia ^ 
jji jJUi Jli. c*li>j JJuJl yjfi ^j^V 1 ^ ^ J-V* -^Ji 11 W 

NUCLEUS Sl^jJI _ A 

J^LiJ Uj ^Jo L. l^ - l$Ki ij/ V&i L.j*p SljJl Jbtfc 

5l_yJL Jbrjij .SljJl Jlj jj^? J 

.Nucleoli oLjJl LS *~J ^iTl j\ ijj/ ^Nucleoplasm «1>J1 

.Ui~\ ^ ^j^J! ^jSj J ft-* j (RNA) J ^ L\J UZfi oljJI 

^y. SljJI v^ppl U !ils .4-Jbl-l p^j^-vj SljJl oJ^j ^=ryi 

INCLUSIONS oSULidl »UJj 

Giese, 1973. 0) 



or 



.L^i-I ^Jl Lgl^y j^^sTVl olji J^- 

0«}LLI L^l Pigments ^L^Jl Cr 4 ^ ^ ^J^J 

/if I Lt>U tJiLLl Oi*" V-j 5 cr" Melanin 

.^^Lll £1^ ^Ul ^ j^Sfl ^Uxj j>l£j .^ii pi ^-Jl S^lltj 0 jJ-l 
Ultraviolet Rays ^^OJ! s^Vl ^J^\ L^Jl l^Li^jj 
J-l ^ OIjjJlU 3Lli pi yu& 2j jL» S^U leut uy jJJlj c&jU^JI 

JLii^jj Sj^ajJl L.}*jU ^ dJj^Jj Lipid Dropletes ^^Jl olk^ 
L^lj jl£J1 ^ dy^ij t^ljJ-l LlJI j! Glycogen ^jS^M 

J_p^i iJaiM Olijl ^ ajUs jjl UjLpj .US^jJI A.\. fr*\ \ 

LuiS^jj aJ| jJ-I aJL=L1 ^^S' J../?g.:ll «- L 5*^ Lu^ 5 Ji LS" lil 
Jzlxj ^Ti JiAJ L^Ap jli tiJiH ^J^j IgJU- iSy^i J*^ ^ jc-^Jl 



L^JJ JJIj^ Ash.^ Lb-lj Ux_j OjSi j^Jl SjjJULI ^JIjlJl oAa 

diajlj d^Ui? 4>t_-Jl {^1 liJ^U S^lp ^jIjJ-I gcy-'.H ^JuJajj 

Ul .^jJIj cNervous **?~>j\ ^Muscular aJL^p a^jI (Connective 

oLLi? 4j ^1 OjJJu^ ^X* U»Jb>tii ^j^Ajail g^...^! Ij^>- ( ^ 

iiilj jl cSjjjJu? j\ cFlattened W*!^ o^Sj L^jU Uj^ ^y^j 
.(Sjji- bM^- SjuIjJI oAa j^Ssj" U ULpj) Columnar 

^ j/^i ly f!)UaJI ^1 ^ ^r^Jl <> fUfl jt ^ 

^^ji at-ij .sjflj SijU 3i r ^ OjS^i o ^rij 1^1 ^ jjs ^ vJuji 

^jJI ;Bone fUaJI cTendon yjJlj ^Cartilage iJyjU^JI t-MJI 

Embryo jij^ Jj^ 1 lH^' * Fatt y Tissue 

oJLfc 0£ 5 j>\&\ yJ\ Jp-I _/■ ^ ^ c^-iaxj jIj^j i^>l^ fUajl 

jt jl li^UI 1>U CJITI ^ J^Jl l^Uj 

^k^j j>. ^J^s.Ji Skeletal SJ^JI *-U*« ^1 
JU. Lib (jjp^j Elongated SjjJuf l^U ^* .Contraction ^W^V 1 
.L,->y_l ^ ^jjl iJLb ys L. ^ J=_^J-I slaj JzJi\ djjJ- tFibrils ^>y^- 



00 



* m 
ZL^l^a tiJi Jsu*jJI i\y i£y£ Spindle-Shaped 

I iJj*^ iSy ^ oljjUii! iJSL^Jl iJ-iajJl b^ULlj .^^aJtil 
jJiJI dAiJu vV -^j 7 yr' 1 oUxJ-l - objUill 

oLjiull ( JaJ 4j *c^J C >As^J A? ^--^jJI L^>-j 

Jj J^J 3Jldl Jj^=iil ^ J-^k ^ ^j^j .i-^Jl Impulses 

01. jl^ oLJiiJl .^^Wj^Jij ti?p~Sj)}\ olji J-*/ Erythrocytes 
^dl olj-^l ^ ^ ,j1p t^_^ \> W ^ V 1 ^ ^Lr*-^ 1 f^ 1 
U^JJ ^U^LI ^Ju l«J frUaJl f jJl J/ .ILL- L^p LJSj 



Giese, 1973, p.34. 0) 



on 



d}j)\m\\ (Jjum&\ 



o^jll ^ ki jJUj 01 Ldp <*1^LJJ LsfjJjsJ' u-^ 1 ^ 

oUj^-j^j^I oJU .Chromosomes oU^yj/ll Lf <— 7 t^SL^SO 

^ ^ £jj S^-lj *V J^j .Genes oU~j-1 ^ ^1 

^ j>3S ^ JJIjjJI ^Uai-I Ju^ Oti IJLjJ .fVl ^ Allele L^y ^jbj 
^Jj -t yld) jJljJi ^ ^^flSLasUl aIa ^ ^Nl .Ju^JI o 3 -^^ ^ 

Vj^j^i ^fc; V oUJ-i djL^j .oU~M :>jlp *U^} *LJbJl 



^ J*- - VjjM U^L^ ^ - tlx OUa^i <uLi~j 01 JLo>-U JJJJJ 

Gregor Johann Mendel l^-ji j^yr -Jui^l 

JOu \±J^ ly^p Ji ^UUI ^ v-L-N! oy^l 1865 

aJIjj Jju* v-^i ^LJUl Lu* oL« 

J ^jl. jl OL^I O^r jji^ .<uL t^iil Jrl-I Jl ^ 

c-ujbf jjJ ^ L5"j .*VjU! ^ AjjUf J-^> t5^l -tfj 0^- 

UJ^-t liU .Ijj jjJL Ob ^liJt J-^l iiU^ 0i Jbi .f-Ua^j jjij a] £^Jl 

^-f .oAiLJl AjL^]1 tJaii CtJ 3 ^ ^ ^^J*-? ^ 

L5 U JUj^J iilj^Jl 01 u^>^' ^ £tSLJI oJtft Ji» Jjll- L5 ^ij 

Jliil .^'jjl 5JLp ^ Xpt y oi^-l oJl& (Jbu U-i Ob-> — I) Ol^j=r 

^- IAa) aa ^Ij L^J y } ^UaJI jjiiJ O^j^ ^ ^-Nl c^'Vl Olj AA 



l^tf ^1 is ol^l ulS^kc ^jj, o\ ^UpVI ^ J^-Sfl 

(2LJ1 jjJJl^ ^IsW) A ^ JjSfl ^li .jjJUl J — 

JJ-I jU IAJ .(sUsJl jj JJl ^ JjJ — LI) a j^-Ij Ojjj? j ^Nlj 

JJ^-I 01 aWj-> t/jJl jViLl <j* .Aa Ob-4-\ £jj a^yl J~^- y^ 1 

A ^->jj^ 01 Jji IJigJ .S-Jl oli ^jLJ 1 ^jj sj b*' ^ <- s '^ ! 
(y*^ o &UaJl jj-V^ (_r-* J' a Ojjil U^j ^Dominant -tfl— ^ jy 
jti-Jl .JtfUl OjjiL i^UU U^ail jyJl ^JiJj .Recessive 

• A,a OpjjU J-^ oi\j\ 01 VI .vJI jj-UI oli £>JI ^ JJ-! 01 ^ 
Ojfjyll ^> ^ Jb-lji ^Idl J~M ^ a>Jl ^ JUI J^i dJJjJj 

jU A o^L JT yiliil J^l ^ 01 v rH -iJWl JJ-I ^ A,a 
jjIa 01 ^ jti-^JI tUaJl j_j jJl Oli ^ 0 dJUll J~M L-^iL^- 

.ijJI jj-M ,Jl OLo^j <jjj ji^l 

^ oi—^ J rh~^ Aa ol^ J~~ csaJI ^Isil JJ-I ^ j>JI 01 

j>S\ ^L^JI ^ a Oj^li A cJlill J~M i.l >l ^ SilU 

A,a ^jj J-^. 01 v lili viA^ .^JUil JJ-I 

cAA oLu^ l*J tfUl J Oj^pj ^ :iM J~M ^ ^ 
U^- .Aa otfjjil OjL^i cJl^l.JJ-1 ^ J>Sfl ^ Sflll yi O^- 
.aa oUj^ll 0>^. ^Jlill. J>l ^ J Ojj^j 

viJUJb ^Jj JLs-lj Ojy U^-b^. ^1 li^ 1 oUvJl ^ jap iIUaj 

Oli^aJl sJla Ji* ,y .Oli-^JI ai* C^ijy <j J^^Jl Ja^JI Jji.1 ^i^Jl 

Sili.1 JjJu- JU- 9j jJJIj c(,^ JjjNl O^UIj c-CU ^1 0JJU) oi^Jl 0J 



uwj^ J~>*j c^JJI y*JI U Homozygous aJ^jJI ajLli* ^^-^ j (aa jl AA 
.Heterozygous <JJb« — i Aa IL^\ oJ^J O}^^* 

ijills dl3AJj ^1 ijjll Ju-a fe^ a4 N OL^S/I ^ 

Oi dAJi j^ajj .AA, aa ,jr^j-^ ajLsJI c# -^j ^aj^Jl lJl!^ 

JjJ ^ j»J IS| JjL-JI J&i yii .Intermediary heredity Sja-^jil iiljjJl 

jjJj olAJ /to U^p ^juj Aa Cj$jj* d^-V <r.Ar" 

jjjij oli oIjLJI ^ /Y° cAa jj^-j oli oIjLJI ^ /o . c^j 

.aa c-Ua-j 

0U caLUiU oUjjil ^ ui^jj J Cj^^* Ota^i (TjL? : J-*Lj*^ 
^ Jj^l J*M ^ .ci/^l ^ ijj? ^ £jj lt^ 

2L>^ Ji sjtfL* r t^si \ :r:r:*\ v^ J^ J^- 1 ^ ^ 5JbtfL - 

,SJL>- L$l* ^J^J 

(^JJ (J/ - -T^' U^Jj>tj U (1)1 ^ JjJoJ i^^Jlj ^ij, 

ISU .^Nl OjU OU^i- c, b .!At- *jJt\ Oji! 0!^L- C, B 0ljj> ! 

a) ^ (BB CC) Genotype SJI jj <^ y ^>>- ^ l^-j'j 



i 

L^lj C ^jj^j B jjX j j^-Vi jtj£-\ oU .(bb cc) aJ'jj 
(y!lsM J-4-1) 5iW OLi ^Ui ^ .c o jrj B JJjys p*-* 

.BbCc 5**M W> ySbH J^l J>I ^ ^> 

Ji a~Ju i iJLa 0L> J~A-I jlyi ^ ^ B •i'jjil J*=3' 

V/- j^-i ^i^vj^oi J .c ji c ^jj^. M W 

J^rji L^. i*~«J 01 cJUl yi libM y j^S. A=_J| <iU-l 

B,C Oltjjil O.IT ULj .C JiVl ^ o jrj) B O jr J»Vl ^> l&i 

4X~Ji U .Uajf .OjSL- »Jb- j J^aJl IAaj bbcc OttjjU ia*j Jj>-1j }j 

o^il ji B Ol&l J JiVl yip JiL, j^-Ij J*^. IfL. J<i SJUI ^ 
J>^ 6 1a (bbCC ji Bbcc Crt&l OyV J c 

^ iili-l UJjJ q^jj JU1 .usJU*Sll W J <Ua -j 



> 





bc 


bC 


Bc 


BC 


BC 


BbCc 


BbCC 


BBCc 


BBCC 


Bc 


Bbcc 


BbCc 


BBcc 


BBCc 


bC 


bbCc 


bbCC 


BbCc 


BbCC 


bc 


bbcc 


bbCc 


Bbcc 


BbCc 



iiJy ^Jla^»«j ^Jdl ^j^U <1>I .C ^Ijj^JJ U ii^Jl ^-jjjj ^ 

oLjjil SiJy ^jJl ^Jy^-I (y blj— l BbcC Jyj ^ 

^ *J oUj^l ^ O^rjj ^ >Tl air lij S-iL^ Li" .bbCc 

^ A^x. ^j^il OlT li[ ^ >£l .c5 ^ est jl O^Ul JbJL^ 

.3JuL«*« 2LLp ^r^J JrM ^ 

Jiil lil 4jl c^>y Ig..,^.,.. jLo 01 otfjjil .ol^-S 1 ! ^ UIjl^I 

Chromosomes oL>j— _j»j^JI Lf «— j i'j^ 1 ^-ajj 

-V s Genotype J\jJ\ ^-UVl jlT lij diUJj .(a^LJ! <y ^Ijjl 
J± (J, U^- JT C ij>tj B Oj>1 jlT ty, BbCc y> L 
tb jl B LI aAj JJ-I ^ i ^1 0U $y»y}j> 

iLLJl UJdl cJlS" SSI LI J^J oVL--L c jl C ^jjilj 

^ B,C OlJjjil dj£i jtr fj^yjj' (BbCc) olij^ll ^ 

' t y^i" ^ b,c O^j^iij c^j^j^T 

tj— Idl J^UJ ^Crossing Over c£*Ui!l — r aJL^ ^ Jtl jxU UUj ^1 
a*j L-3 0t>L^j *J L^Juv Cj* oL yj y L-jj oli 



B Crossing Over <1>1* b,c Ovj^ 1 

Be u?jj^ J-*^ L*-fcJj"l Oi iJu^j ^ Oyj-^j ^xjl 

UiT C jlC ^Ly B o^l OIT LIT, .bC OyV 1 J-^ yf^J 

.L$~J (_£J^d\ JLj^-I Ji 

Oy^* juJotJ Crossing Over ^j^JI Sy-lk ^Ai^l cr^J 
J a-U jjj Jyu i>lN ^£Jj G8 >•> *LLJ1 UJI ^ 

0 

Jij .S^jTai! ^ by ^ Huntington Choria Uj^- 

Jj>J,l ijjll of ^ IJaj .5^Uu^ oaJIjj ^Vl yi G8 WUl 
pi j fj^-j^jj^I' (J^- L-g-^j ^ l-^r by jl^ij G8 OjZ>t^ua Ijj^p- 

oNU ^ Jus 5flll ^ ^ y* ^1 ^ ti^ 1 *-Up 01 ^ (4) 

- <U*ULl liJOry oUj^j^j^ c/ 2 ^" 

.Y y «-il^o ^-1 .X £y5t ^ -^b ?j-yj/ 



Ssj^yj^ Ojj-i^j UsjI L^jjJl:^ t^jJUl V-JIj lLU-^J iaii 

UJopj ^JjNl SJ-U Up c5j^ c^AJl ^aJI 

^ L*j-^j^ J-^_ OlT lii W I^Ti La>- v^iil SJi.1 Y 

(jC^l I-^J X ^* i&yyiJ* J*^*^-* v^ 1 ! Oli X £^ 

X <yj Y t ^ Cr* (Hf* oW J^) cN' /"^ E^J -tr*' 

t5^>-Nl oUj-vj^j^I j£j .Sex Linked Genes ^-4-^ iLadJ oU^Jlj 
Autosomal ^ — -tj l^tijy jLJto d^JJ cS**~~j-l «w^L^j 4;LL^ 

.Genes 

c c c * * 

.X fj^j^Jj^^ ivsliLl oUjjil 3^Lp *-fils SiLcll otfjjii 



^^ajUa^j jLcU JU^I ^ j^jJI Is^y y jU i1)JJl5j 

pLJI J> j£\ il>J&*i Manic - Depressive c-AsTVl _ oy^i 
^jy J* P ^ tjl oL-ijjtJi jfjjj - JU- ^1 J> ^ 

.^-4-1 ^/aSU^o jl^j JUL. 
^ajUa^j -WjiJ cj^^ ^jj^ Uc* p-^*^ S-^UM j' W 

y^li dUi .-J ^ Allele ,4 ^ ^ (J is &J it ^1 
£JJ Sj-^ 1 * i5^J (jr^ tj ^ 

V All II* CojJf _ ^jVl JLp _ *j a^-J V Y ^yj/ $ - 

iJLeil *L*JI j£* J^-jJl .^^kl Oj^ll Qa Jl VJ j-b^ 

^ ^ OljM O^Uai! j^jVI ^3 <. u -^-\j jL*^ (jr*^ 

lu^ UjjI Oj^j oi ^ OijiSli L5 ^v J3l i-tL^J .jj^ 1 

j j& o\p\ ^ jiSli j* j^ij M o& oij 

oUjjll ^yj .L^ ^U^* Oj^" Ol j! S^aJl oljj LUa* L^Sll 0^ 

(^>^J1 (jl) Hemophilia L^j^L, ^^Ll ^U; ^^J-L ULcLl 

^ v 1 ^ J 1 l?J~ -(t^^ 1 u^-^') Albini sm W^b 
^ L^t- ilsJI *JU >t jvJl j^JIj ^U-l ^ Melanin Oy^ 1 



no 



jjI Lfiw* U 5Jjbr NL>-i LuW J^Ldl il*P cJlT lil 

^Jl ^^^1 ^jj^ ^ o*5ja L» j^-ki Recombination 

^ l^K> JaWI ^Jl OlJjjil ^ 5JuJL^-l iiJjJli . u *±*^> 

^ I j\ Mutation JaJI y> oU^Jl jjloU ^-Vl i^-JI W 

Ljj 0^ ^1 OjUl* ^U-l Oj>l Oli cJ-Asil W .L. d. jr 

c^lSOl oW-L^-l LgJ ^jy J? 

^ Jl) j» y j^S\ IJUs» ^ ^o-J JiWl lAA ^-s^ tji ^r^J 

Down's L>jb aL»j JiDl ^ ^ft^ dJJJJ A^Oj 



^ 5JL=— L$~*waj - J^i US' _ aJI jjJI J-^l^l J Syndrome 

PENETRANCE jIaUI 3 \ j^^JI - 

C^jjil l-Ui -ij^-j jl iiJJ.L j^-Li A-jJI 0^-*JL ^l^- ^~>jy J Ujup 

o>j^ Oyy lil i^iJl Jp Uyl ^k; oUjjll ^ .ioUl 4-iJl <~ij_^Jl 

J^i ^^k. 01 dJJAS" j^Tj .t^y-l ^i^. o>j^ jl cA^Ux=rVl oU^UJl 
ijjlti wUJi Jpj .<jr>i cJS jy <y aljw '^SjS ijill J Ojily li[ ijjli 

lis ^jj^ l-i* 01 JJJi .Partial Penetrance Jj^r 

jliT S-k>- ^Jii^Tj 01 , 0L>-^l J - t^r^' ^Li u^*-^ 
oJU> Ji* Jp i^-Jsljjl ili/ifl Jb-I .ajlJI i_ij^Jiil J j-Jcj (iJJisj I* 
Phenyl Kctonuria (PKU) JiM^ ^jy^ 1 *JLU ^* caJ^ 1 

c t. t 

,2ujJ*V1 ijs- J ^>-ji Os^' ^jjLuAJI ti^L-Vl a^w»NI 

a> L5 2 ? xll (Ji^j oUJj^Jl y ^ J^-Jj t^V^ 1 a^^ 1 0* *r*J 
J^poj .tyrosine o>*-j^JI ^ lsV 1 ' ^1 ^ Jj>^i 

f m yi\ s ^Jc, PKU Jl Jp jt by\^ ^jJI JUU^Ij Phenylpyruvate 
j»L-^i ^ ^TI^ij" dJJJJ .tjystjjj 

.JijJl ,JuwaJl Jl J^l^J ^1 O^J^ L5^ ^>\*J^ ^J^- 



y cjt L$y~ * 01 J^rj OljAfl y?yu J U 'ci^^^l SJ^U oL>V_JI 

JJ5 tiji-^ ^ c£y>o ^jU? ^Up ^ uJw3jj JaUI IJu* OU PKU 
^ )\ jiWJ ^IJJJI jr^UJl IJL^ OUJ^JI f>l liU 1( jryVi JeM> a* ^ 

ijuj .^r ji ^^ii uJluji ojj^- (S&*} iy yA> 01 <j& 

h^l IJL^J tJ ^t JiUI ^» U l5 jj^ ^jIJ^I jr^Wl 

o'lJWl ttJSjJI oJL# U> PKU -SI y J^ 3 J* ^ 5 U> o^J 

.Uu ujj, oir ^ ^ujij j-i-i j^u 

U ^L^j 01 jUr>-l 01 a£ t^llUS" Diabetis <s J* yj 
^ULJI .OjJoJI 4^ j ^ j-* dJLJi 01 .^jjy aJI£*I 

^LJl Jyo jJ^-jVl Ijla .<^Jj~jVl ^bJl ^ i-JljjJI J^lyM 01 

^ii t-jUaj — ajL^^ aJIjjJI AJl^»Vl oAa J-<^i ^y 

^ ^ Ail 0 j^U A>-j ^SLJl j^-I v^') ^U^l jjl y!l Jt^ 
^WUj >l Jaii irJ\j& # J^\j fa ^y ydl 

(J a^J iU^J aJIjjJI aJICVI Jlw^ - ^LJIj (J c^AJl _ y^l fljdl 

^y 3^5" OUT t. JL;U ^ r' ^ L)J J^Jij 

.^LU oJl^ a^UL, 



ij^j ajU>^j i^jui-i yijjJi j j i£<a\ L-^Uaj ajlJi £• 
oi jju lii .^UiJir ysJi ^ly-^i ^ v-JL -Jy ^ ^ J^j •<> >' 

jb-t jlT lil 4ii Jl o y>J! jji- d~>- J.\ \S* ti.jj^ J btjj 5UIp iiLA 
lit a<JI OU j* JAj hl^^S ^^^iJl olijjll cJlT lij ^ 

Jl jl Acid Deoxyribonucleic tjj^ J^^^. — ^ itjL-^Jl 

iLJLJi J \'?r3 js-\y SjujI ^ oUW^ ^ iLJ^. 0 DNA 
urt^' cCytosine jw^LJI cGuanine uy\ ^4-1 liJuLj^j <-~J jZ> 
dj^i iaJ*j oJUi J^cjj Thymine 0>£^lj cAdenine 

oUjixlb jio t» JTj (deoxyribose) j£~J1j Phosphate oU~«yJ1 

DNA Jlj .Jl*Ij2JI ^ SJIji* ^ j/oj DNA Jl ^ ^ ^ 5 jU 

Jl j>\ J&^>- y CJ^J'fr ^ *J^~I ^ S-J' J* ^ ijL^ 

AJiji* qa O^So" 5JL>-lj JUL- ^ RNA Jlj .Ribonucleic Acid RNA 
Apljill flJia i jJjcj .Uracil J^Jj^Jl c<j\ioNl ijw^LJI 40y1j4-l iapI^I)! ^ 
Jl Jip1j5 ^hrJj .(Ribose) ^Ui-l ^SLjIj . oU^jijl ^ JaJ^ 
.DNA Jl 1#j |Ji=J ^1 iUC " 0j> ^ RNA 

^TUl ^ ^i^- RNA Jl ob^rr 0^ DNA Jl ^ 01 Jboj 

JL»li .2uLb^- JJlbj RNA Jl {\yi\ tjijij ^ ^LL^- 

Jl v-^* ^U^Vl Lj^Lfejj tRNA RNA Jl 
ji^S^J -UUflj ^Jlji LgJl l^ijj mRNA Jij J Ribosomes 




♦» —J *-* • W 



Neurons or Nerve ^ l^t^ 1 ^l-^jj -jM-' 

j^aJl 01 Ox Cr* Jjl' f Rttmon Cajal JU-IT Oj^j Otf" .Cells 
W oJU .1911 Jl 1909 S/uJI J LUJij l^U ^ OjCj 



0-* 



4j>- O 



iA^j ^Jtf SiJij L§J g-jJl la* .Neuroglia 

u^>S J>jj&^ ^ ^ .Plasma Membrane 
oLLl* Oio" L$Jl Ji^j ji\ SJljJ-l li^l f IjJ? S>Al ^UjJI SJb^f 
dJJi J\ SiU^L JL*«Jl UsLl cLii Sja^l ^J!_5 UsL| 



V* 



~2 



Nerve Cell Sii-i (t -^r y> LyB ^ *jsb-j - \ 

jJi^xjj .iijJI 1$j ^1 SljJI ^ cSpsj (Pcrikarion) Body Or Some 
J^- 3 - i/ r^Jr^ cf 0^ '^^Jl V^- 1 

^j>^ diiAT jJj^j .ijjA l^u ^ \ « •) Ji Ij^i 

J~J j»Lw>-l y> i yM g jJ I L^uLl <j y-l oo^" J>1 iiUsV'u '^j*- jL^-j 
3L-i\ Vj^j- 1 ^ iSLiJl j/- ^Ji> ob^J Nissel Bodies 

4...^a.pJl 2JbU Oj^sfl ^>*j jl u^-b UAxj .4jLi-l ^ L^aJi oL^Lull Ju-^jJ 

Ui-I p ^- j>j lJlUI fJuL" ^ ^U^ ^^uy jlT tfji\ Chromatoiysis 

Siljj ^aUl. ^ 0^1 i^Jj Retrograde degeneration U^-l^ 
JT ^ Jl4 SJUp cjyj .Oj-i'S/l ^ ^UNl l^j^>- a~ uvjyj' (T^ 1 

Wilson, 1979, p. 220. (>) 



.Wallerian 

JjL-j OjSCj Jij uijLtj Lfri 0_jSC" oi^ Neurofibrils 

dUJ5* .S^JwaJl jjl^l ^ j£ L^Jj iw**Jl U^yLl Axons <y 
dJu& 'Microtubules oL> j-J^I iw^JI iJi-l ^ j^k _^u^ ^-a^-jj 

.Contractile ^jaJ ^julbj 1<J 0\ j& Li" U-M fp^jz^ 

jl j^TVl ur *~j UiL] ^ l^J>^ 
0j~£^\ ^^-^ ^ dj~S^\ ^\ %J** Axon Hillock 
LjJlj^^i-j SJULI Ji* -di- cly^ ^-J pjj-l lJUj Axon Stem 

(^>^i JSCi aJ (Axon 0^— S*() ^UJJj _ V 

Axopiasm 0y^) 0j~^Sn fj^^u-j .iii-l >• ^ £>v J^J 

Terminals ^^Uj J* U?^a>. LjJJ^ yA\ *yrj dliAT 43/>j iiioJl 



VY 



.Neurotransmitters 
jib o j — rS/l J*^>tj PLasma Membrane V^ 1 ^U>) r L-j 

c 

jUaJl llgj -W^mj Myeline Sheath ^^J* j 1 
L^^^2>- ^vsaJI oUkJi J-^y ^ J^Lvo aJI JLi>j lj;SS\ (^41 

( t-f-o Neurilemma (j-^ 1 Schwann Sheath jlo ^-^-j 

JbJ^i\ ^^^^ Li* JsUVl ^Ji^ 

iJyj ^U^Ji JUiJI ^ o\J_^Vlj .Peripheral iSfj^j* j 1 

jl^ L^iL V ^ U .Myelinated Fibers ^JUVl 

jJ unmyelinated Axons ^ cJycs 

-Gl ^ l/JJI c^r^ 1 jM-' J* J -l/ 2 ^' oli Phospholipids 

White Matter *L*JI iilll f ^ jl£ ^Ul 0 j^JJi 

^juT .iiid^l LS ^\ £>\ia J WJll ^UV! 



vr 



S^lil Vjaj\ Ll& j^j LoUj ^-J^ jwLj ^Uioll j~S^i)j 

Ji» L^j ^ ^1 jV^LI ^ lJl^j ^ Gray Matter S^UJl 

Ujl^ JJ*i\ jl^Li J 5*>JJ o^-TVi oJLa .oUj-^Vl iAt 

t # e 

is^js Glial Cells 4-iaJI l^LU ^/^l jl^l 

-lT^ 1 lst^ 1 jW=M J ^r^ 1 V-^ 0i_^ U^U J^i; 

vl« L-ifttj y tU^l L-^UJU \aJjS J\ ^L>)fL aJjJJI 

.ij^JLil ol»y^i ij\ O^U^i J^j cVIjlpj Supportive 

UJ J-^fijdU ^"Lr <_ I^j^a IJ^jS\ 

oUj^Vf 01 0^" i^ 11 jl -Up oi >JI) 

^ dj^^J> L^i" Jb-lj ^j^L* ^ OjJj jl Uj-ii Jjt (JjL-o 

juLJI liJLU J^Si N ^^Wl (wS ^^J\ jl^Ll ^ Nodes of Ranvier ^1 j 
J O^Stf i-Uil 0!p aJ^ ^ Vrj^ yi Aif J^>. cUlc i>> 



Wilson, 1979. (0 



^Ji a, .,.„-? ^11 lJU^I ^usi oAp Jl t^il ^ a^y ^1 oUj^Vl L* 
( _ r ^p iJli Ujj oL^iuill oJufe Axon Collaterals 

s 

olia-^ ^ SjLp oLLgJl oJ^»j cAxon Terminals ^*ijLgj -W- dj^^\ 
oJu^ L5 fuJj .Telodendria *L^I ol^xJdl Fine Filaments 

4j\-gJ JU^jl Sjai -UP Ja-->- JS' ^>-l iSJi Ol^-Lob UjjJb AaJJlJI O^LfJl 

j£i j! Boutons jljjNl ^ jl Knop J*^ J^i JUt? oi oUUiNl 

.^1 JUL- End feet fljfiSh 

l/ - Oj— <-j^ Jlj :Dendrites ol^-Jl _ r 

oUj^rvi lt ^ ^ ^ 

0^ 01 ^UJUl ^ ^ dUJJj B SJb-ljH Ui-I ^ o\^>^Jlj 



Vo 



?h until bMiJI gljjl 

.sl-moJi i^-u .jl^j 

UNIPOLAR NEURON ^Mll - 1 

oli cv^-l ^Jl iU-y pldf J CJIT ^Jaiil oJi^j b^M; 

* c c . 

^p^li-l c5 jj Ci^i ^] ^ ^1 \jLj£-\ *—JaiJl 5J ^J 



/ T \/yJi JJ-l Jl ami J^yj jjkj ^ v-JJ W 

. (r) SJljJ-l 

LpL-jJI u^L^pNI jJp c^T jjjl JuL*Ji ^ -^ryj .^JslJ! 3Ju^-j c^>^~^lj 
BIPOLAR NEURONS ujjju^I CjIj ji uilalll 2u5Uj LMiJI - 

MULTIPOLAR NEURONS olk^l SjxjO* LMiJI - £ 

Hiwar, 1980. (\) 

Gazzaniga, et al, 1 979. (t) 

Wilson, 1979. (r) 

Hiwar, 1980. (t) 



vv 



a-^^JI oljLi)!! l^jl Ij^lsLl g^Jt lis cGolgi Type T 

.Golgi Type II 
oll^J 01 j£c c l^J L; Ij^LI Jul**; J[ _ y 

cAfferent d^AT J> ^ Sensory W- 1 ^r^ 1 t^-l* 0) 

J>\S% dJijS' Motor Neurons if J~\ 2L~^J1 L^i-I (<->) 

lM"1> C^' 0^ A^waJl JJl— ^1 fjij ^Efferent Sjjuall ^aJl 
ji v^J ^ f Uij t$J Ji ji\ Effectors L^L-I Jl JV^ 1 

Ij^L-Ij t^+^+iJ «-r »UaS^t S^-Ux* L^Jl \j>ljJ-l jJU £jj ilL&j 

oL^Jl J-^jjj Jajy Internuncial Neurons Uu^jJl ^^waJl 

j*ry oia ^ yi L^lj m iS >l Su^l L^jLI Jl V~oM ««. L^L-I L> - 

L» ^ f^~l fli 51 J fc*^^ **J^J Oj-W^l ^sfljjl L^i-I 

£tSJ (O^ - v 1 ^ 2 ^^ l^lj Nerves <— >U2pMI p — -| aJLp jlkj 



VA 



.(Peripheral 

(lLU-) <J^iJ Ujj Lt dJJAT waJl JsU^I uJ^aJ 

oUJ c^l coUjI^-U lg-L^y ^p^J Ujj 6(^1^*01 jujJI) JjUJI jlfJJI 

.u^ji jjl, ji j^y ^ cjit ur 

.Jala wi*Jl L^JJ cJuiuajlj 



ZUuu^Ij dLl^JIj J^AjliII 



oJu. tj^il JLilJI jft^II ^ c?l J^ 1 Lj* 

dJUi jf\ cj\ ^JJ ilb=> Jj l$J ^1 IJ^ jJl o! ^Jull 

i, .,„7 ^1 Ol >i» fli\ jl £>d! JuTL- J^, Jj 

OjOiJl t^l ^^-4-1 ^Jdli ^'UziLl fr Ua^Vl 

^ij^-j -up ijip oU-U- jaI^i u^bJi ti^ys ^Lb^ji 

.Jim 



&4J^ L — ^JUa^j Ajjj*Vlj Sj^£*JlH pJU^» ^JL>tJJ SJjahll 

ftloSI (vulve) (vagin) J^il (uterus) j^JI (ovaires) Oi^A 1 

.(seins) i>w?lj 

l-jj^jM (testicules) us-^' ^ _r-^ J-*^- V-^j 

OiV^I (prostate) ol^j^Jl (vesicules seminales) hy^ 

.SJIju ^1051 (serotum) 

Zb^LUI ajirn^ll jflSI.^ II _ Y 

.Jj^ yti; ^lit cf^j jl^r cOLU 
" e p I 

0>-4-l ^ iiUJI y>J UrojJJ Jlxj: t jLZl\ JSNI aipj 

.oIsaII 



lJI >Vij ^yij jJu*Jl (>i UU^ Lfti\) jj\ j£u ilJi JUij L>JJi 
^ ytuJl j^Ji c(^U- ^ jH-iiui r^ls^Vl lJ^VI) 

e 

£\Jn\ tjLJI lU-yi ^ cOLuJl (joJ i^-^li tuyJdl U W 

.CCJjII <y o/il tiili ^JuJl dj* tSj~~>\ M"' Q^^ 1 

Jail -W>t>-J 

.Jl^lj *1>Vl Jl i~JL OUls^ jjJLUI 
k>wJ^I oJu iUJ ^jwJI -XU- iL-j L-Lj i^pU iaJj olxaJl 5 Ja£ JlLU 

aJL-Ui)I ^Uap^l d)j$J ^Lil JJj ciJliJl iJykJi aU-^. ^>-ljl 



AY 



.Gojs^JI JlIP aJLp jlT IjT ^Tl 5^ £ • J-^j Oj^lj o y* 

.aJ jiifljl J <U~dJ i ? .M/Tfltij (jC^AiM ^J^ 1 J"?* " ^ 

.aJU- j-ft U Jlp JLj jl l-. ^=r^*- ^^Ji 

jop J-^lt ^^Jl ^Ij) (gland) iLiJ-l j^Jj L-^J^li Jai *hj> _ £ 
.^Jl J! -OjJ J^j uw^iLI cjc^\ ^ X\y j+^j (/Ul 

.J\#i\ l^Ki U~-bJI ^L>pVi jbtb _ o 

Ai^y Jsoij Olj^ Lj>" J^lj^l o-U J yJ\ 01 

oU^Ap Jjt ^^ju^L-I 

* 

jilij U 4j j^JJ" {jjJl A^jIj CJ^Jt J ^>JJ 3 bill (_£JJ A^LvUJl pLjaP^lj 

^Jj -((jr^ ^JJ*) (folliculine) abjy (j^) (follicuies) ^ 
^bli jUwijj 0\*ki trompes OL-jtyU U .^UMi Jl ^^^j 
OlyLiJI p^Jusj U^U ojl>^ LpU J^il J>liM pL^Jl .^iaJ 



Af 



(clitoris) >J1 c^jiJl 

Sl^Jl 1^1^ J^J ^1 ^1 Cj\jJl~* 0^ « Jli jU> oLk^- 01 

<y l^Ip" c£>^l ap^JI o-La 01 ,i*LaJl J cO-^alJl Sp^-J! 

cHj^J v'jj <y\ J^'^ ^ yNl ON Ji 

Lj UTj .J^l&l <>^J2j' Jjill L^J ^rJLj ^Jl ajj^JI H*.JI ^ V ^ylill 
01 j^c J,l£j| «-^Jl Jl Jj^jJIj Aj/fl ^Ul oL^ J>Jl jU cUiU 

^Ul J 1 * g > 5Jb-lj IJ-J ji ^ ^p 1 ^' gwaJl JJ J-^aj SJL^Ij 

.L^ ^>-b» cJj J (Jl J-^J t ^ u ^ ci^^ 1 

tAi^i c£wsJI ^ 3^ -J ^jJI ^Jl 01 ^l^u-Vl t 2^£ 



At 



(J hi-^ y J-^ 1 sb ^ jyji ^yti ^ .uj^p ^lji 

.j^JiJ La jX 01 cJju ^y2j^ 

jjL>o 01 JJ V^Jail oIxaJI JJS- u aJ-\ IXj 01 J^r^.Al y* Jj 

5 J V>l ^ L^jjj y J>-| y Jjl J 5b Ob J^l jlSOVlj ^-J 

.tfikUi Ijj Ji Ujx ou .oUJi y 
i^ui^o L5 —^-i j^ji y-*-^ d^ij^/i c l5^j j-u^r cj^zi-ji 

^^jj! ji 01 ^^Lj oUill ijWI y^j Oy^' y V t^-^' 
.4£>y£\ sJIa ^ i^Ux>-Vl ol5!>Ul ^l* cJ^Vi li^j 



.^ia-^l JwUil ^Jj ^ Jujj J^li 4 5A>-ljJl iPj^jil ^^-J? 

Ji! t J U-l^J! 4L*I^JJ ol^Jcil ^1 ^Vl ^ r 

P ■ * i 

t- c t 

:5bi]l * 
.Erection L^U^iVl 



j^Jl J~* .i^ilsUJ) ^U- j^J S^l — >- _ JUtVb I SjLipj i^Vl 3jJ 

infill * 

(Hypophyse) a^UJI ^ ^LwJl S-LaJ1 0[ 

JaJ^j ^JJl L5 iliM p — SJ^j i^^l f — aJl Jt p — Ej £il 3Jlp15 ^ 

(Hypothalamus) k^^Jl Uj (Thalamus) ^IkiL 

L? *-i4-l :Lfr*Al oLs^^Jl ^ Mjjl 

.(Somato trope) L5 —4-l j-Jl &y^3 (Gonadotrope) 

c 

Oj^ tA^r^aJj jaJJ (Follicules) y: jp m jN\ ijJdi tOi^^ 1 j 1 

c 

* 

ciU^j (oestrorogene) *Vj*J (testosterone) Oj^j=~=» 



AV 



c 

^b't (Folliculine) L5jiiVl ^Ap yjj ^iii (prolactine) 

JOu l-JLU jljij -k^j (progesterone) Oj^^rj^Jl 

oJus. j!-ui .Uj^p v^-l Ij^Ij (jr 4^> J^J 1 y ^ 

^-jiij .j^Jl j£i ^Ap *J i^olj jf oU r ^i 

JS\^S\ J ^J^JIj s:VJij jjjjjlj 5ji - JIap Jjy£ Metabolisme 

fill ( _ 5 La\jJ| L)jljdl oLUc- ^Jl oljj^jil Jaii jjij 

(Testicules) jlli.nMt _ 3ji 

h jAl oLJ-l jJjJj yl^cil ^?Lp ^^Lp ^1 Sj j-iLl L-^liMl 

jyb" ^il (leydig) £JJ uJdk cr*J (Spermatozoides) 

J* ^Jj^S\ ^jhV^J .(Sj'M (J ~^\ J^UjJI o ^ JjJ~il i£j«alA 

J>\j^ ^-^1 £L> c/JJl (testosterone) eOj^^j^~=Jt» y> J\&b\ 5~Up 



u>j>j4js^ u-^ft ^ Jy^ A A 

ijfiJI U^UI pL^p^l jj^j ts/JJI L5 ^l jjLJI tf. Jj_^ _ 

oU ^.y> Oj^^l llgj p-^>^ (Acne) ^W^ 1 s-^ J 

Ovaircs alihntl _ LjU 

fUl ^ l^Jjj lJipL^j oL-I ^ ■ dip* ^ ^j^^f ^ * 

jI^ju-^ Jjjj^iJI -WjjJJl ^ ^j; Ul-I jJIjJJ L^jjJl 

.Oestrogenc u^j^-^ 1 ol^y* - 
.progestrone Oj/~*-j^JI - 

.j^i ^ jjSii j 

J-Li j^L" ^1 Ljjdl jJjJl 4^ _ 

(corps frl^waJl fL-V^I bjyZ djj^r-j^ tiyj* u*S\l*j U 



: L5^ lM" 1 iAj ^t^ 1 5 jj^ (J jaunes) 

Iks? Jj ^ V oU^Jl of c^" ^rJ^-l oL-ljjJi ^ 

L5 ~-->- ^-Jai aJL^p ^jJlJI jl a)j5 ^j: .Jlju jl>- «oLi^ t/jL^l 

il_JLJl JJU ^1 ^pUj^-^I 5jlJ1 jJIj Jl Jb- Jl 3j« uj-fljJI cS^j 

djJ-JJlj ^lix>-l 1^- 4X4 Jill ubu^rl ^r^v 0 jt^J ^..m.:^! 

.£jUl ^jj" <_jL~-^I aJL$i Ol*yi| <Pj^j>tjC ^L^U oU-l 

oLjiJlI J (^^d ^JJI jyi^ 01 (Kinsey) cSj^ ji^j oj 

:aJU!I v L^/I 



of! aaj {{(jyS)) gJld S^jLti* (Tanner) fl _/tr» 

i*UJl (ij^aJlj ^.Ij^pVl *o>^j fjJ^ ,L>ojIjj LU- y» sJ>-*sj ^ j-LJt jj-^ 
jlT .ijsUaal 2L*U1 LS* Cr" .J-lSoll ^JUJlj 

c 

villi! .4SiySj p-J-l j,^" iU r Jir ^jiJl jl i«U 

(lesions) ^Jy j* (tjad ^rv^ * v'^^ ^-J^hj 
S^lt Oly-' i - V 0^ \* '^iy^ 
c5AJ ^yjl ^ ON .SJlU vlr-Sl ^ jj^tdl la* Olf lit cvwi- 



Jlj>. AiP- ^^JJ! ^ urr^ j^" 1 j>5^ ol M <-£y t>\ ■ 

^../rJl ~U -11 jl lwL7 Ujclp dJJij .J^J-I j^-t- ^ — Jl fjJ' 

oli ii)^ 4>r.a.,r?H oJLftj j^yi Neural Plate 

Jif ^1 c^Jl ^i^JI .i^i ^ Sfjf *JlkL-l 

Neural LS r^ i V.^' ^ ^j^i Neural Groove ^j*^ 1 
lJj^JIj «CNS» Lfj? J>\ ^r^' ^j^- cTube 

^^r^i jl^Ll ( Ji^ L^lp 0j5o ol*j c(Crest :la:> y^) 

.«PNS» ^>J1 

t e 

J> ^jl jiiii ^^^^1 ^a^-Nl OLj tdUi J^j <jkL« ^ 



J-^iJ ^jyJI j^Soj ijjL>-S/l |i Neurulation J_^^ 

.lLaU-l aiWL ^ sr ^i\ ^jJi\ U.up ^ ^Jl ^kdl ^ 

^jj^/l ^Ji ciy lk> Neural Crest iS y^i^ ^P^J 

1>*>U J^-ii i^Jkl oIa ^ ..Uj U-i Ij^a J=j lift .^^r^ 

jiJI Jl*j UJ c5r ^Jl vj/^' ls^ - Clusters oU^f (jrr^l 

vy/M iii OjSo" .Peripheral Ganglia 

.Gliobiast i^JJI Vj^M Neuroblast 

SUffl Jstloll Lia O^j JJlj — Jl; * JbuJ ^w^J\ J^b U 

dUii" ouj^JI Ioa c^O^I J-^U Central Canal Sy^l 

JJLJU SijTJLl SluJlj oL~kJ1 JJLJI Lr -~ ! j .i^jSfl 3^1 ol~M 

.Cerebrospinal Fluid ^j-^ 

Neurons L^J-I .1*^1 ^ ^^r^ jW^ 1 

.^JUi^UJJ UUa aJLjJI L^lsLI Jifj .Glial Cells UiJi» L^Mj 

^Jl ^ VjM" 1 .Neuroepithelial Germinal Cells awzJI 

c^w^Jl i-jj/VI U ' 'urr^ 1 ^J^^ u^ 1 ^ 1 J 

^ LyyaiJl iUJlj cl^i of L^" ciiJiil iiJaJlj i-^Jl lLk!\ 



•Mitosis j»L-i;Vlj ijoj^ L.^>- Ji)y I^p ^1 il*jJ1 y> yl^cJl 

lJjjV) oy_^ ( tJ iU-l f.J-\) Ij+y J VjJ>l W -cS^V 1 

^ujjjlj ,_juL.j 4^L»_^ oljjj>- <uc- j-iJl J-f^~' i^^ 2 ^' 

L^A-U d)^$o" t^^iiil J? uJuL-Jl ^ .115 j 
L^l r L_OJl ^ 5_^JI X^^S jl ^JaJl 

Midbrain or -tu-jVl ^llj tForebrain or Prosencephalon ^11 
cHindbrain or Rhombencephalon ^11 cMesencephalon 
(Gray Matter ioUJI S:>UI Oj&j) a~-^ L^l fU^l jU ^ll 

01 AXJb>- ^sAnll jLf^l j£ Lj^^l yl>J A^Jfcl U^jI ^atTj 

SjJjJlI a_^J1 L/^M 0l> >Vl It&U gj^ii ^ ^XJI ca~^*J1 L^l 

<y o^" ^ -j^ 1^! jj ^J- £p y _p yisCJi 

jtb- -(fl/f ^°') ^JO 



Jl ^Ul cJ; J\ g\ jkb, ^ J^j .5*^ Jilj, 

.^il iJLt Jl v J^U J iJUl ^^e-iJI jl ji\ iUJl -tlil ^ 

^ <<r^ ^i) ji j^ji e ^ ^ ^ J^ 1 ^ J-> 

\i . .) Ji oji gift ^ui ^^ji djj ja \j£ jii 

\i* c^ij Saggital ^^h— " <_£y— <ol>ji~>> jl ^UjI y^i J f.lj>-l 
j*j Median J 2 -^ .tS>-J fr'j^'j <jr£ Ji p— ^' clS^-^I 

Ji p—J"' p— -A! J 2 ^' cijl~ll ; L ^g-Jl (_£jI~Al 

S^U ^Ijsri Jl (t — J-l ^uSlI jl Coronal lSj^-IIj .^jL^ 

l^-pM ^ .. 1 1 (_g j7 .- U ^» j^Lo viXl-ij ^>»li5l (_g j^.-llj .<ui-L>- ^l_)^lj 
Jj j\ iJJl^ kjk- dyA Ji p—^l p— Horizontal 

J^j aUTj ^bJl ^ obf J J j^iw Ventral (j-laj Oli 

^ Tract Or Pathway jLII iJTj .l_JI_^M Ijuo ^1 ^Jw^l Jl 
t^jf Jkl ^ J S^^r-jx i^^^jJl L^iLl jj^* olJj— rNl ^ 

ji Ul c^tll ^la— J j^i^a; jl jj^j jt .JljII; jj^jj Gyrus lJl^" iUTj 
^jus^A; j\ olj^cJl J./?a7 j^JI olpl^^l jl LUill Sulcus or fissure 
.sulcus j' fissure Si-*^ Oj^j jl Ul J^UJI o-Uj .^-^j 

j\ J^aj ui^J C?/'^ 1 cffT^ 1 jM- 1 



IS a^xJII l^-lj Sensory Receptors v~J-l J-^' 
iiji^ jJ^L* J ^i; ^\y^\ olf JSj Motor or Effectors 

diSi ^ U j t3^l oU jJjJ.1 ^j^J Jju ilJo oLL-p JLp <_£ * 
jl Up JJ 'Jjj**-* j* ^ oLUp 
jL^-l Jl oUjLdi Sensory Pathways '^J-\ oIjUlU 
Motor i^V-l oljLsllj ciii^l Jp ^jyj tfj^^ u^ 1 *" 

tj^J^ 1 J^~L> <^ j^ln ,JlL^x> ^Uii>» oUjLv* Pathways 
aJ^IJI w^l L^l ^ a<L^ JUaj ..Mill Jlj UJa^l 1/>UU 

.l^L^jj oL-Jxil aJ^-m Associative 

J^) Mushroom fj^i <u^jj .(JUaJ r ^ . .) Ji_j>- 

CENTRAL NERVOUS SYSTEM tfjSjU ^jX^ 1 jl^JI _ £ 
THE SPINAL CORD :^S>jJI J^-I< - t 

>« <■ * 

0^ c^^l JJ4 J Cross Section t>yi~* IpU^ UJl>-I Sj>I 
^ ^ .. ^i Jl oljLJkl Jp (Sj^h j t^h! aoU ^~J^~ • Cjy~4j O^y^ 

«u*ioj ls^"^ *J^""'j u-jluapNl L |*^ ikjLjJlj SjipU^I! 

i^^v^jJl ijT^J-l (jy^ij caj^Uj aJ^Uj tAjjl^ii! 

(^Jl Interneuron aJ^^JI jl a^J! 



tLT^jJl SpUjll d^UiJ ( t _ 5 4aJl jl) jJa-Jl ^rV^ 4..,,r?c- 

Ujj .Monosynaptic Reflex aL^jJI jl^j ^IS^jI jUail dliJj 

a-» i-r^aP iL^sj £-U^2jj ApU ^1 Sjslll 3 j .,m.-L| L-^axJl L^i-I ^j^--^ 

4~*J-1 oljLAl ^ l^JlJj^i J~- y L~J4 a~*^aJ\ Li^^ J&j 
S^^S ajUl Ja^j jl Collaterals obu LgjlJ_ r ^ri ^ U ULp 

aJLaJJ >l ikJUVl J-lSo q*-J ^ yJI JJ-I uyu. *yr >j-*>- 

j^j .L>- o^u^ ^^Ji jjj u^; jx,; >( /jjJi JJ-i isj-* ^ 
(5 »lJgJlj aj^U jl\ oiVil j> a\w> Commissure aJ ^aj: U-g-/ ?v f jU^aJl 
Ai^b (^11 dJU^j) ^/j-^ Jt^ 1 J*tuj -Central Canal ^oTA' 5LuJl 

c 

J_^i; L.U-J! o-U .Meninges t>U~ iU-tf' ^-—j Membranes v^ 1 

LU-Jij IS -**M jM-^ V ^ c^ 1 ^ C^ 1 

JJ-l J=y ^Ji LU-Jl* J^j £ll ^ Cranial S^Udl J U*J&\ 
oL^-Jl ^ y 01 t ^L-Vl v-T>l ^ [A>^Jij -Jr^ 

.Dura Matter v^- 1 f^ 1 j* us^J^" 1 — !Vi .i-T^iJl L.U^_U ^1 
Llf ^l-Jl U .Arachnoid ^"jt^ 1 ^^-J 1 y 1 -^-j^ 1 P U-Jlj 

^ aJU-I C* 1 **-) ^ J - pia Matter 0 ^ VI j 
1^ julj Thicker dJL— I vr^ 1 



ca^IjJI W .oL>«iJl ^l]i*Jlj j-yfljj Periosteal layer iiL>i-*-JI 
<k-- _p> <uLL> ^ j^ui Meningeal ^Jl^-JI aJUJI t Jjl 

J#tB ci/yJl f Vl Jitfjj .^JUVl Mesothelial Layer 

So^-lj) flj-^j> Bundles \^y>- v-J-l u^L^Nl ^j&j -ls^V~" lM"' J^^J 
jjJbLl ^ j^tjj jA\ o^_^Tl .Dorsal Spinal Roots 

Ventral u±&h ci^Li^ Sj^j c^V^' Jr*"' ^ jJ-l 

V U*JI o-i*, .^yJl JJJ ^ (^JaJI) ^UVl ^kJl ^ Roots 

X£y±S\ SpLJI Silll ^ iJU-lj o^l l? 5 

jj^l L? ^j S^U plj^lj Posterior Horns ijiii-l Oj^l ^ 2-iU. ^l^-l 
Intermediate ik-^l sjupVi Anterior Horns 

.a^L-NI Oj^ll ^ <S J-\ i~~s2*i\ >yrj .Columns 

L5 1SL^J1 (^UajJl ^-Jl jl iJajL^Ji iLS" JA Lj^aJl L^OU oJlAj 

.*L*jl? <U*^- A. r /iC- ^ jl tijUj 4 :; .,,-?£ L^>- ^yaj cAiajUi 



c t 

Primary aJ j'i/l l^JA i™^!! \>^d-\ /»Lc>-li UU UTj Autonomic NS 
LgJ b^i-l flJUj .oU-M jjJU-l ^ ^>JI L5 _^j| jl^i-b i^U-l 

^UaxJI Lj^l ^ oL*d*il J-^y ^ Somatic v*—^ 1 (v-^ 1 ) ^j^ 1 
c^J^Jlj cS^pLJI o^UaJl ^ oLi^LnH J-^y ^ ls^j Visceral ^yJ-l 

jUlI ^1 Contralateral S"UU ^ U^JU J~- y 

oU^Vl 0 Ia J^y jl Lateral Spinothalamic ^U-l l/V^ 1 

jLJLlj .iUsjil j-p-j ^^JlI ^jiJI JUsTV i^>>- ^ LtA>- (^51 Sy^L* 

Capsule V-^ 1 ^ Sj!>1j pjSfl ol>'l J^y ^ ^^ill J>, 

3 ^iJ ^ Parietal Lobe (jjl-^l ^ b^ Internal 

Medial Bundle Ua-jJI U -yO-iJl J^l Jl ui^ 1 -' 



t y. (j^yi ^ Ohr^ oo 1 — a>£ -J^^j 

<y J^i Fasciculus Gracilis iiJoJl JJJ 

J-*^ Sasciculus Cuneatus Ve^^l V-r^lj tlr - ^la-Jl *!^>->l 

\rr^- \>y^> is^U-( olJj-^^l (1)1 d~>o Lil^^J? ^ jLJJ 

** ** 
^il ^j&jtf JaijJlj ^^vJJl Ol^JbC ^li-l jJ&\ jLAl !Ju*j 

^Lui^l olyllj Gracilis JIjjJI o\ji\ :Lj* ^ 

O^j^' (jrr^ 1 j 1 ^ 1 fL-*-' ^ <^') CutieatUS 

oLTi/l ( J : K ' .- .. ,l l fUJI ^y) uyl>JI uv"^ 4>*j -Nucleus ol^ ^ — j 

^j^^Uil .Lemniscus Medial L5 k^^)l -W^! L? *— j" 4 » . * «H t-iUVl 
yi Postcentral Gyrus cSjS" J>\ iJuaUI J— y t-3LiI 

— — ■* 

jjfl\ ar j^aiJi oLL^i ^^vJJij LjLjiiLi 

^ V^-JI ^/aj^lt Jiiijj (oM^II ^^ali c^l) Hypotonia 

5Jl>- cSensory Ataxia l^^-I ^ ^Jl aJU- gxi cO^L^l 



^1 . ^>Sl jUlI j/J yTyJl J^L! ^ ^1 s^ldl Jj l^sl 
^yJI jUil IJU oU^Tlj .Ventral Spino - Thalamic Tract <>M 

Jl s ^1 Jl ^Aj ^ ^^sli ^ ^di UgJ oU^TNlj .^.yadl 
Lateral Spino- ^^Aiil ^j-iJl jL-il ol^~S"l i_j*Ju - 

. Thalamic 

;L^j u^—^j Oi^ uO^*" J* ^^"J J"V^ J^' 

Pyramidal And Extrapyramidal JL^Vl ^ ^Jl jL-llj ^ ^Ji jL-il 

^UVl J Sj>_^_^li -L^aJl b^Lli .Pathways 

ol JJ ^\.\ ^I>- ^ <_£ ^Vl v^Ul Jl *JU> jJ^-j .^1 

^U-l J-jjJ\ . ^^JJl jLII yTyJI JJJ ^ ^JlH *>l Jl 
jL-il Oj£is ^ V j^Jlj aJJl! (->uVl U .Lateral Corticospinal Tract 
oiJ_ r -i"Vlj .Ventral Corticospinal Tract , <j^\ - c£r^ 

o^>W?j J-*-*j S^L» ^^f^j ^^SOl i^S JA ^ j\ — sll ^>A& ^1 aLjUI 

lais>^ tSy LftJ-i^*i aJL^NI 4^ ^Jl ijf ^1 oljLJ.1 W 
jl^LlI ^ oljlil J^ix^J' cijJl ala c^Ll ^-U- J Subcortical Sj^Jl 
.aS^UJI oli aJj^I a~J-I jtbll 5^-LSJl J 

1^2^ olJ_ r -^'i ^ ^y^' ^L^p^l OjSviJ .4^. Anterior 



jj-i j vuji saiii ^ ^j^-ij ^> y > ( 

(3-J- 1 ) jjJU-t v^j Vfl*** Uai OjSjj .Ventral Roots 

^ jlia-^jj . l^Ti L^T , l)U^ ^^Jl L-iLJ*>U tjijt^ u&.j& 

.*U=Jl LTjjiJI bULI J v.^ 1 
THE BRAINSTEM £11 ^ - i , 

MEDULLA OBLONGATA JjialuJI ^liill ,Vjl 
Foramen j~£Jl *_JiiIi ^ i^^Ll J| JV^ 1 JJ-I J* 1 ^ 
oiSill ^ Ijlj c^jJl y> J-JaiJir^UJlj tA^j>~J-l JL-I Magnum 
£k> Varolii Jjjti 5>J ^ Ji~Jl ^ JpI J[ a^j.^I 

y^l^lj SJLpUJ! W*a)1 OljUil JT Jp J : ) 3 :Ul lSj^j 

g-UaJl blU ^ oljUll qIaj iU&M'^LI frlj^lj yS"yJi JJ-I J-^j (^1 
jl (tf^-Vl M-t Jl ^~') lJU^" OljU* *JUj tj-k~il £_UJI J 

Okj^ DL^I O^iLiJl OlJLsj .Pyramids oL-^flL jl.* ,J>LiJ! jAt* 
Jp)t-^V\ C 11 3^>l »LM o* 

^ jl Jbf s ^iL. j-ksJLi ^UJij ^yJi JJ-1 ou Ju;Ni ska Jyj 

c/^'j ^ L^> J^ 1 ^ ^ J^l J ^ , ^W^ 1 



Ij^gU ^ Synapses o^w>j <3UVl oIa i^l/ill aoU 

vJ4 3 ;! ./?iJt. «J>UNl JuSs*^ c^jJI oJu>j Cracillis-AiJ^I e>)yi\j Cuncatus 

^Ujj ^/jiW ^ (^V^J ^ji-!) SApUJI oljUii - ^ 

i-JA oU >ll JTj t ^ll J U-l jMAl Jl >il J-^ o.j 

aik> Uyt c5j^! J>--..Ai cjU i^yJi J^'j-cf' uy -^>' 

jij<^\ ^ Ukll aJu c*UJl oil! l«JUiui ^1 S^U bill Ifci >~7 
IJUj Reticular System ^f^\ jM - ' j' Reticular Formation ^^v^l 
J^jdi £ll j s>jaij J>-,.,.U ^liJ! yi ^ flj^l Ji^y (=s <LiJl ^.^l 
^jJI iiJij ^ ( »^>dl RAS Ja^ull (jSLiJl jl^i-l .Diencephlaon 



jJ^j Cardiac ^1 ^ J^ll y&All Jl ^ W-1 ^ 
Medullary Rythmicity *j>j^I 

*s*jVl Sf^ ^.^Nshd.l jS'^ t cr idL3 (jjj^JI ia-^j Area 

i^jSil £LjI ji^^j Vasomotor Or Vasocontrictor 

ij^lj ^JUl pfejj.. tJuk^JJ ^ c^^-l ilUftj 

■ . .^lc-jJIj ^J^jJIj cis^Jlj 

:<L&UjJI ^UipNI ^ ^jlJ Nuclei tjy diiii" JJ*i^l ^U*Jlj 
^^Jl ^ Cochlear And Vestibular csjJajJIj J\yj\ 
ioJ^Ji] ^ ^1^)11 £yiU fll^ diioT -b-yj) OljlVl JLL>-j l^^jj 
£_U 1 j L^li-I ^IfeiJt J-^j Glossopharyngeal ^j^ 1 ty 1 -^ 1 

.aj jX^\j h jjJ-\ ^UopVI ^ .uJjJl ^ ol^dl jej Vagus 
o\^— J-^jij jZ**- i~~r**i\ j Accessory J^L-il 

Hypoglossal OUUI v-^'j -Cl/j^ 1 J- 11 ^ *~^ ] 
^ JT Olive yjqj *y! JJa=~ll ^uU ^Ur jck- Jaj 

^r^j ^ ^\jUJp\ l^s- Jis Jjfl-s.ull ^UiiU iL>jJ- ji\ _^ 



PONS VAROLII Sjtn^ll "tbaiS * 
itf jA\ j& i~Jl* Jjj^ 5 >^5I 0* a^-Jl -b^^ 01 ^ 

J^- UT ^Ll ^/yJl JJ4 3>iSJl Jaijij l^JUit J APj^ ^ 5y*JL- 
^L^t J>\S\ JjJp jfi oNUa^} eJJi. .Lf-^ 

A^-^ cS jkiSJI ^ Raphe ^Ij <*J>~^ 

^r_jJl JlL>- y oLL>Vl J-^jij (j- 4 ^ ^-^*J1 y>j Trigeminal ^IjJI 
l^-^JIj ^JUlj Chewing ^1 ol^" J^j^j f-^b ^Vlj 
olS' ^ ( j*ju p j jyJ\ ^ oL-L-^Nl J^ij Abducens 

JjoJl oLLo-l J~^j <Facial v-^' ^LJl a*5lj 0:^' 

vUWj lij-ixiL olg^iil J-^>jij tOLJJ uw»uS/l if 

i^UU cXX^j\ <(^ldl ^^Jl) ^)j7>l v-^il ^ c-t^l 

CEREBELLUM = liili 

S^j^i* ^AP i-i^l olSi^-ii Lfk^- (5^ 0^ 



fVt^ uiiU^ iSji5i\ {J oJ&\ ^ £jM (>--c5jUl jJa-Jl J-^iy .oUJJl 
^ £*r^' O^'j SjkiaJl ^i^JJ ^^i^j -V^"' 

c Vermis tjr o-~i a*J^' V^ 1 t££V ^ Cr* £s*^ 

J-^» oljUNij Flocculi uciAdl il)L*— j 0i~^ 0>^j 

^ cGlobose 4jj^J1 cFastigial ^.-^■■At sl^Jl ^ ia—_jJt 

.Dentate 5^11 5ljJl ^ ;Emboliform k-wzil 

Mechanoreceptors Jii^sJl o}L£u^ ( ^ ) ^ AT oi jtfl 

oX^'- 4 (Y) ^UJl ^ o^yr^l jtj^lj o^U**Jl ^ s^AI 

jSf! £il ^ cl^L! 51 ^Jl Jl iiUi J^y ^Jlj uy\ \jA\h ( \ ) 
i-U ^^Jl SjJi jJLp yjj ^\Jn^>\ iLf^rj 



fJlPj Hypotonia JU^JI yjdl 0I-JLS3 ^ ^I^^j^Mjla ^J^j .SJuaU 
£>fr=Jl i^Lklil) iijl^ Sjj^l. Aj^ljVl LUaJl olT 0L")f! ^ SjJliJl 

.ciliUiyjh j ^jlyj JiU^Vl ^ i ijM ^\ i^ai IS (Ataxia 

oljliVlj Tactile V-^p-^l J^U! o^-j jJl ^UJI 

<iAj\$yi ii-x^ J^j jtL- Jl a*U?)/V>jNIj c^^U^JI ^ L^Ll 

- '■ I 

MESENCEPHALON OR MIDRAIN LluijVI £11 - 0 

sU _/j .dJJ-iT.SJb-lj L^jj Ja^j^l ^11 J^ls ^Lj ( ( _^J!) Diencephalon 
Ja-jSlI £11 J^. {j* Cerebrospinal Aqueduct J ">JJI "jUI 

.£jM JiJ gljl o^Jl^ Jx-jil ^Ll ^ oJUl uiM JajjTj 

J^. (jy^ Tectum lJw~JI -k^jVl ^l! ^ c£>^' W" 

olf_^JI Cjfil -The Corpora Qaudrigemina OjjJ^* olsji 
gL^I j/y. dljjsJj Superior Colliculi LUJ1 V^ 1 ^ ^ ^j^ 1 

j>>-^ ui^J .«ir-»i <^l/4 ^W^-i .j-^j CJS.j>- 

^Jjl olT^s- ^W-jV \£ j» o\j~*Jj Inferior Colliculi ..JU-JI 



Cerebral Peduncles aJM oUj-JI OLwJ w*aJI lJLWI ^ u^>^ 
ij ] ^ ^-^> & J* ikj* OlyM t>W* 

L$p*y .^tteJi Ji l/j^ 1 J^ 1 ^ 

Substantia Nigra *b^Jl o^LJ! LS 1^J isja^ Jp ^iAJlT lift 

jlf>JJ ^Ijl^I Ja-^jVl Tegentum JLlJI ^Ja-Jlj j^-jj 
J[y\Red Nucleus i\j*J-\ ^ S--Jj *\y diilT ^ J^jJ/^^sJI 

S^iJ,^ aJI.a^^^p <3UI LS ^" 5lyJl oJLa 
dJajL^j! ^jJl tl^^^^J-l 4~-^jJI jl — • L^U- fL~>-l j.Ua.* ^ 

J^Jl .k-^iJl ur _-j jjjZs iJLftj .Descending Rubrospinal Tract 
. Ja-^jNi ^Ll Jl 5.^lJt Jslax^l f^Jl ^ Medial Lemniscus 

^Proprioception j^Jl ^^M-^ ^r*^ i-^lsUl d^^Jl oUaJI 

.^^sll Jl.J-fccJJ ^UJI Sik^ ^ Vibration 

C(jyJl Cj!>L^p y oL-Lo-Nl J-»->vij (dJU! Oculomotor 

^ Uajl oL-L^Vi J-*j^j (Trochlear lS^^JI l t ..,^*JI) ^IJI 

.jJJiS' (jyJl 5S" ^ ^ — > j^Jl Lw^Jl J-^jjj Oa*" o^L^c- 

DIENCEPHALON (^Jl jlj J^^HI ^11 - 1 



J^. (^JJI (jJaJI s^M Hypothalamus \fy^j^i\ (t) 

.Third Ventricle cJUl ^ dMX? 

.Epi thalamus 

^k>JJ jl SjLc- Subthalamus ^ y^&\ c^- l« Qr) 

.Ja-jSlI ^Ll ^ i-jSfl dJW! y>j Tegmentum JlUI 

LgJ ^>*i c^yJl eJLlt* j*j Thalamus (?) 

HYPOTHALAMUS ^^oili^^l iSjl 

I 1 -syr^il Jn-^ ^-^l .Periventricular 

tuslaJV sljdl dJUiT Lf wJ ^41 Arcuate ^jSJI "Siyll !ap UJ .i^jSh 

ULAI aJU ^jiliLl ^1 Mammillary Bodies fL~>-Nl ^iJj 
J-jjj Hippocampus dy\ ti} ^ olij-S"! Jto cSjJI sAa Ua^-jJl 

^ j*^ji ;ukii f u^i ^ f t.Sfi ji .^^ji ji oi^i 

^ vuSfl UkW Ij^l ^ cJa-jJl 5i^lj J^ 

- _ V tprj-xf r^ 5 ^ <y '"^^ d J^J -o-r^W 

.Ag-sajJl iJUNlj l!Ai-l fL-*-l ,y ajjU^ 

Fornix ^1 ^r^W 1 Jl tiUI J^J ^1 jWLW ^1 U 
^Jl^- J^sSj >*^J^3I 3^> J LLI dy\ d} y griJI 



<y Rhinencephalic ^ ^ icJLaJl e\y>r% ^^^1 

Stria Terminalis ^JlpVl J^IJ-! ^ Amygdaloid Sjj^Jl (jj^ 1 

^ Ly Mammillothalamic Tract ^^ill ~ ^JJ! jL-i! ( \ ) 
Ujj VUj! u L-j Ujja. oiftj c^jK-^tL 1 Jl c^-j 11 V^ 1 

lyLi Cingulate ^UaJI ui^^ 

<^^j Mammiilotegmental ^yH-Jl - jJi\ jUJ (Y) 
Jl .wrf ^jj aJj dJldl OikJI ijas-jll eiUNl ^jSj <T) 

y JT J\ oU..;-:ll fulfil OljL-il oJ^j c^ydl 

.Autonomic Motor System Jii~U ^/^-l 

Hypothalamo-hypophyseal ^^Jl - ^^wjl jLAl (i) 
J_p- S-^j^j Supraoptic iSj+*eJ\ l_JU^ 2liu^ (Jy s^^jll ^ 
.vUJI oJLiJI ^ ^^^J! J\ L^li^Tl J^^j ccJiiii 

ci^M 5>% <jJ«JI <ob <ob Ji, jr l jLcS ^Jl Vs-jJjOaiM 



EPITHALAMUS j^Mill Jji U ,Liti 

e 

Uj-ii-Jj .J^jVl ^JJ ^kJl ^ pineal ^ >^JI 5JJJI j^j 

Ja~-jJI Ja^. ^fe ^ s^iU- Habenular ^-^1 lSj^I 

Posterior Commissures ijili-l otJ^Ill Ul 

JLwjxLl ^Jkl JlJ-l L>J ^yJL ^il ^Jbr ^ka? nil lJ>LJNI 

..L^jNl ^ilj Globus Pallidus v-LxJl I^Lia Jajj *L**j 

SUBTHALAMUS ^^^IJI ci^ /liJli 

Extrapyramidal Motor j±- <^f j^M <y kj* & ^-^d 1 
Nuclei Jjjji iSy Zona Incerta S^JUJI Sikdl <_SjJI .System 
SaUI ^ plj^I .^r^' ^ u^'j iOf The Fields Of Forel 

jlgjLl g\y>\ J*l&j jji^ ^j^M'^Jlj .Homeostasis ^^jJ 1 OjlyJlj 



Regulating ijiil J-*^' tjr*-" 0 " ^loL-ST jjk J 
tjJ-l fjiJ tvLkJl SwUil ^ (^LiNl J*Lij ci^sj jl JaJLtf Factors 

pjajj ^1 oLy^l jlyl cilil jl jlyb ojj-Xj SJjJl oJ^ ^ ^l-S/l 

odlbjJIj oU^/ill o^yj cdJj^JJI uj?jj?N tolj-UA ^fsJi 
iTJ^W 4r^J -^J^J S-^J JJ_r" dr 4 O^UiiVl Js> ^yWj~$ 

^* u^V <y cf' 3 " r^J 'j*—^ SjL^ r^ 7 ls 5 

J*Lc1 Jp JaiU ^Jl jfl JL1 s>\ y> tsytfj-fl o\ ^ J^WV u-L^V 1 

THALAMUS ^^oMiJI :UJ, 

^ l^jW JT jt-^iuj .Internal Capsule S-UUJl *k^j 

■JUSlI ja J^i J Oi^^ Jl - OU-Nl J 1 - u- r^ 1 

Ju^i, ^fUV! ^ ill^i dUir .^jU fj^j ^Ub ^ : Ji Sj-^Jl 

^ oijL'i jas ^ ^ ^ u-r^ 1 ^ r^ 31 

.^JlI 3 jJ-Jai Medial Surface ^k-JI 
JT Jl L-juijJ ^^-^f (^yll oAa cJbJI OikJ^ Ja-s^j ^ _^^ii 



j>ftUfVl J JaJy _ ^j^iSl ^ - S-JLA-I -V^ S^iiJl tljst-f 

(^jJIj .^1! S^li <Jj\M-\ <J eJA\ J} L^U_j_S'i J^y (^>-1 v"^' C5>^ 

iljJ! ^gv.T 0^*^51 4~wJ4 oljL^ll oij^-jil SL. ,/i»H oLJVl p ja « - » 
^ ^Jl oljtt)/! ^j^^ 1 Posteroventral oili-l «-JaJl 

Basal Ganglia hi*\2l\ <jyi\ £11 J* c5>Jl ^ oi> l | 

oyijJi (/_^ ^^dij J*-jSfi ^ laai u 

Medial Geniculate J***^ \£ )\ j Lateral Geniculate IL^I 
OiWytJl JUJI vl>=il ^ W J^jJI ^ J 1 M Jv«-Jj 

.S jJUSJI J iJjNl £-Jl ji^L- J| LvU I^jL^j J-^/j Lemnesci Oi^U-l 
- J~V ur 11 ^ ^1 ^ J V^ 11 oljLAI ^ eiUl ^ dUJir 

oJl^ ^j^^JI ^kAl UjJu^a ^L^zJl cJUVl ^ _ iJ/'i jl 



GROWTH H. OR SOMATOTROPHIN ^aaII i»bJ! ajajflJI - ' 

oi iJia j^Ji ^jv* j'yi k^ii-i a^ipI i^Sfi ^l^S/i 

.j^T^LLl iltAf^l r Jr\ Ijla ji^j 



jJu aJU-I oJla oS'y li^ iiJLJi ^1 aJI^-I .(ji* Y , o Jl flJi! 
^ ^J&; Acromegaly iJ^Vl ^ t^aJl fix ^^U- 

c 

tJL&lj cJl^JlT A^UlAil ^UpNIj .OUOiJlj OIJJI 



*IS"3 ji :> ^Jl I wUj Pituitary Dwarf ^^J' ^^—jj cUji :> yiJl 

.^JLJI j^p f loSi i . r Ji^ ^UJI f j5jl J> ^Lj .^JUi > jl L5 *J* 
.i^S^* ^Julil c^JI ^ IJla olj^^ll ^y^^ 

PROLACTIN t^^jjJI o>°^ - V 

olJj^y* «ollpL~* ^v^' 1^ iijyii! 3*Lj-^J! iiLfe^Jlj 

Olf Uj dAliT .oUVl ^, ^L>Jlj ^Ip ^ 

Cf^ i?LiJ (Jl^> L^p tol>Jl s.xiJV^ f*jj 

S.il.j L5 i^Jl £Jjl*JIj i-JJJ v-Ull *ULJI .oU^ J 

.j^Ji IJLgJ (jijli a^jJl J^UI 

THYROID STIMULATING HORMONE |TSHj 

OA i>" ^J^ ] ^ ^ "sMj 

.f-JI cSyr*^ Jl Thyroxine, Triiodothyronine I^jU^a 

Laycock and Wise, 1983. 0) 



ADRENOCORTICOTROPHIC HORMONE |ACTH| 

O^^Jl IJla Ob LiUiS" .JUS i^L^j v-^ 1 

f c * * 

MELANCONCYTE STIMULATING HORMONE [MSH liul 

•(u^jj^Ij ^ j^V'-S-^^l^J) ■ Lipotrophin) L5 ^— o ^Tl 
^L^. 5iL.j ^ . jLJ^I . (Lj . MSH) 0^ So-^jJl ijLfejJl W 

^ajj .l#^fcSl SiLij ^ (uy^l) ^W-K l-ift jr^l bt>U dJOij JlU-I 

GONADOTROPHINS [GH] ^hii*)]) JdiU AibJI oU^o^JI - 3 

(LH) Luteinizing yL^Vl-jt^JJ oU-l Oj^Jl Uj^j 
Follicle-Stimulating <^L^! ^ >SoJ <^LU 0 jj> j cHormone 
o^y* SJ^Ur iU)fl ^ J^i LH dyj* L.I .Hormone (FSH) 
jl^vl ^Lp dJUi Jju iiUj ,^U)fl ^ ^^Ji LUp tJL. FSH 

<y l^J\ Lj^L! ^ Jjt *V (ICSH) ^Ji b^UJU obU 



y c> (FSH) oL>l Oj&l ^LLI 0^1 Ul 

. cr ^*U Sj^jIsJI ^Uillj v-^' *Ua*Vl ji ^ jj^sj tiJJi jU o ^^^Jl 

Jij cL^jjJtf ^i^J ijjJldl ^^Ll y>U^ Oli OyJUJ !i i ^ 

^ C^JJl ^iLa^ t^aJlj ^j-^M OlJii Uajl iUS ^ 

^Jl L^tU fL^-lj SON {\iSj^S\ l_JUiJI 5ik^ Jjis SiyJl Izy?^ 
Lr^i-I oIa c^j^j~$Jl ^ c«PVN OlukJI Jji l\yi\)) X>-y 
\*flb J^S^ ;OxytOCin Jy^j^l^S jNl \J>yj* 

ADH-Antidiuretic J j-Jl jl j^)/ :>U*li ^gJl jl) Vasopressin 
iiJ^Jij .^UxJi SJLiJl ^ j^iJbLI ^^iJl jr^l^il Ji^j" ^ Hormone 

c^jj J^l Ola - u^l^Jt ^ ^Ua^l o^IpI y» . U ^Ti US' - Oj^ ^fil 
.^jJI Jaij? ^ dJUJu j ^Arterioles 5 ^^-^Jl o^l j-^ 1 J^^" l?^ ^ J* 



^ J f £*cS\ J iljLij- ^ Lpj^J ^UJl O r ^Jl jl >l /. \ > 

J d rji i\ II* jj> ^ Jli iUi ^ JSI jl^ir r oJI ^ J ^1 ^<J c f ^l 

^^iaJI j^-^ oUjJliL* p . IJLa U]j f jJl 

p « * t . 

Corticotrphin ijJbjiN! sjjJI s^i^L) iJU-l ol^^fH j'y^ v^ 1 " 

etc £ 

SjTljJl >:...^T ^ i^j^ *]jLJ\ J jjj «J ^jJI LpjSU ^UJI o>^l 

( _ya>J c^JL^tlil 4jL>CU*J u^L-iS"! ^Js- I^jJ^* Oj-XJ LgJ (t^jil^Cjl j$L-S\j 

OXYTOCIN ^^jjUSj'ill _ 3 

.SiV^U J^l J £\1 ^ cJJUJU 0 r ^Jl l-Uj ^\^\ U^j 



J* 4 J\ J ^\ -jWr\ f-Ji d J&j .O^lj 

Neuroanatomical :iU^jiilJI a^UJI ^ 

'■l>* (j>: ,/? *^ ^^^i c ^r^i j-^H 

(CNS) Central Nervous System ^^-Jl j^ 1 - ^ 

^ c/^Ji jJ-i j' />sJ« tHb -Z^ 1 eH'j o* 

(PNS) Peripheral Nervous rja^l ji li rJa-JI jlfJ-l . Y 

0j5o jAj System 

jj-l tU^lj — jl ^ JL^/I SIl>- :(Neurons) :^L^p^/i _ 

^Lap^/I ^ Wjj n Uul ^-jjj (Granial nerves) = *J^1) 

iL y2xJi \ O^y^ * cijjai o \ y A : (spinal nerves) *S 



c^jT^I L5r ^Jl jl^M ^rjU 1 ^jr^- ,y> :(ganglia) - 

: Afferent nerves :S:>jl_>Jl ^Uap^l - \ 
sensory 4~~J-I oUjioll J»*j£ ^1 ^UipNI J^-iJ S^ji^l ^Ua^Vl 

J^Ull J^>-j JJbJ-l ^ S^^l (receports) ^UJ-l o}L2i~JJ ^p 

: Efferent nerves :5jjUJI ^Lap^l _ Y 

ij^lj^b l1~*J* Jij somatic 4jJ~^1 jl :^pl_/^ - 1 

l# j^^JI jxc </jf>U ^jf^aJI jl^Li ^ jJ-^j ^J! ^Ij^fl voluntary 
Skeletal aX^JI o^U*U ^UpS/I l*JW .^y J-Cio 

i^SCol! oIjU*i^NI (J ^*j Ji4 iptjl 0 *V UL>-I j cmuscles 

.(Reflex) 

. 4— jIJlSLj Ls^jI £ ...Tj involuntary iolj^AJI ^L^p jfl - v 

fcjij sympathetic k^j s^^^' p — S autonomic 

iLiPj ^AiJlj f.Lx^V) o^Uap (^Aw ^1 i^U2P^I Jt» parasympathetic 



(ANS) Autonomic Nervous :J£l~U jI ^IjJI u-^ 1 j 1 *^ - ^ 
pU.^JI ^jjJIj o^LaJIj *Lis>^l j> SjclJlI ^L^pNI ^ O^Soj System 

(SNS) Somatic Nervous :iS*~M J L5 ^4-i L5 ^Jl jl^l - Y 

System 

^jj'j ^J-^'j (t -iJlj ( ^-Jlj (sensory) ^-J" 1 ^Ua^l^y OjSoj 

(anm«11 idaJI) ^.ntll jlflaJJ ^jniilf OjjSUI - V 

Jj>-jij .^^aJ! jl^l IJj>-j J* (Neuron) 4wi*JI <JUH jl O^aJI 

Axon cSoma (cell body) ^-1 w^Jl Ui-I O^cjj 

Jl^j- L^tj ^Dendrites oUjl; jl ol^J u^-j Lc jj^h 

0j5j Ji Ujj ci^. JuaU dj&j centre jT^ll 

ji j^l U? .ganglia -XiJi ^\ J^-J tf/jU ur^ 31 £J U 

wp LU- J^J Jb-lj ^rji^ SaIpj.^jULI JJ UiU ^ impulses 
oUJdl ji oL^dl I. J[ oL§J J £jk> a^Jj (Neuron) 

.Dendrites 



: Jf iiJijJl l_ — t(Neurons ^aJl L>^!) o^j-^aJI p—ii 

3j^L/> <LS" oLi jwaP - ^ 

Nerves :oLo£rbll — r 

(Nerve Fibres) t-iLWl ^ **y*?+ jp ijis- y 

j£ ^jlp ^ i^jliLl 2^a*}\ oU-^ijJl ^ ^p j^r^ - nerve ^ul£o 

c t E 

J JJS jop jj>r ji j JS Lsr ^i\ jl^M Jl v~^-> oUjjJ) Ji; 



Receptors :OSL5u*ail — i 

jLi^l ^ *Jj>~* : Extra-receptors ^-j^- 1 o^ : l-: - ..U _ ^ 



^ 3Jjj_ll :Proprio receptors j-*^ o">Laiw. . r 
^ iljjw :telo receptors ^ jL*-^--)/! o^Lixw . i 

aj U[ j£i J* <*iJS\ ji^J i^-' Ujsi JiS/l j : JVj^JI J5a» - 1 

5iU j,> SjLi-Vl J&J l^j ^ ^ V'W^l JiJl 

.Synapse jJLiil jl i_~-a*Jl ^ cy jyt vV*^" 

_L~o ^ JiJJJj tj>=J! ^JL. f\Zj\ L--*- ALdl JUl <3l Jj t SJ-l ob'l&l 
SjU gjJJl yJl JiJLa ji j*JI J^Ui Ji- ^-Ji SJ-l oLJl£)l J W 
LSr u^ jl^r A^-j, Si coBKJt jl oUjJ-l sib Ji* .(^^a dJ— t y^ 
'Lj-I l/*U J^S lr\j J^^J 5^ l£U ^ V UT <gj/y 
.jLj^J Lf -^JI jlfH yi S-^jU S-^JI o^^Jl i^-j Oji S^iLi 5-S*>l 



j>$£#A\ fit Jj*> 



J cJlTj ir 4.|»3Jj ^ jl j^LX J^j- ^ lii ^ .^?UJI 

^1 ob c l<3l U .<u~aJ ^-J-l _^^p oJ^u LpLo jS"! J\ dj* 
t ^Jl Ujl^ OLi ^j^f! ijjj Ji> jjkJI (J- <y Jjl jl JpI v> J 
S-~^Jl L^UJJ obu^ Jp jAj cLg-^—^- frlj^l 

1..-H aJiA JpI ^ Sjlap ^>-I Jp ^JlI jh^-I 

LJ^li U lil LU dUi ^wij J*l£il ^JLl *J tOUNl Jl 

J I L^JL *i OL— J^li capLoj J*iJl ^r^j 4 -*-~ OL~J^/l ^Lo 

j-ip ^ cJ^Soj ( p-iJl t^r-^ 1 ) i 5 " 1 ^' (W^l ^p ^l' 

gy^JlT Sap u ^k^d i^l^-j c^L-jJI Jajai-J ^ - 

L^L! ^ ^ j! ii^ ^ (straight line) L^sLl ^JtSy ^1^1 a^p _ 

The brain :£UjJJ — V 



ji ^udi c^>i 4(JlsM 0^1 ^^La; jt) ^Li ^ ^ujJi .oujNi 

QJu^jl ^UJI t ^ju) :cerebellum *JAbj 

|t— s^l Ojl jj ii>- _ 
Jai>-j s^l V-^JJ (^-^' ^ Jjj~J^I 

(LS^jL-jjl 

(Jlj ^AJi j^i (Jj^ Jail*) (Medulla) (<U*JI ji) W 

. ■ _i 

U (Thalamus) ^^-^^ j^M U 
.^UaJI J jf JJLI ^ -OU SAlAl oUU^Nl U .5jl >lj fjSflf 

^jL^-! ^ dj^ij ;^L.jJI J ^ j$\ jAj (cerebrum) U 

oyJI ^ ^ ^Up^I Ji. af>l ^UVlj djjlj 
f\J\ ^ t£V$ ^ » ^jil ^ ^ J&j ^ OUUIj 

.i-f^lj ^JLaJlj <L>-jJl Cj\£"j*-j.£\jjl\:&j*-j (3L-JI 



ilixwi oji^ (Reflexes) oUl^oNt oJUj vrjli-i ol^u-U iJI J*i ^.i/' 

tJUaij JU-P ^... r >Jj ^UaJL p^>o Ujjlp JU-I clgj jtio^Jl 



^>^Ji (t-^y l$JL>e_-J ^ fU-U]l oWy L^isLiJ 

J^Jl jl ^ 1JU (Electro-Encephalo-Gram) :EEG ^ ^ 

Sjj .Cortex jl qII ^~*\> o^j i>.^- 
S/'iJUl Ji* faculties olSCftl 01 Jji" ilU cJl5" cLfJLi 

U^i Jij ^Jll ^ 3^Jj»i^ ^^1*1 ^ y a. :^ J c ( Ji>Jlj jj-^lj j 
diJij t^lil OyLil ^ JjVl ^1 J>U- ^ j^JaJ OA> AUj 



c^UjJI. ^* tjyc- jl o^J d^- ^/^l ilUJl u^A-l 



JJi, 4Jl Jbrj c 1 ^. Jc*i .OljjJ-l i_>!>bAL La ^JU UlL^j i^tdl o-Xa Ol 

j* tsyt >i ijas-ji i-iCai juiVij oir>i ^ f uii jp i^b 

^j; JLL-Jl tJ-Vsllj fJ J!j ■jiiMj ^1 & cp ^ J-^ *J« ^1 
oj^-j li[ fUyi.Jjl^s ciljLJI J UUyij SaIjNI JL2Ai Ail ^ ^ <Op 

Jl (^jjj jLjVl J Sj-^aJ! jtUil 01 ^->jyJ>l 4 j^l Jli» 

Jp ijjAS JJaJ iij^JI Ifr^O ^ ^1 OljSiJl 01 Jii 

jj-^ii Jp Sj0i3! jju; V^Jj cbj-Ji yij^ij fUJi yijoJi >-Ji 



(Epilepsy) ^>^Jl 



:4. 



<*-^iS*> CJlS^'jl J^naHj U^U^ 1 I^J^ ^LUa^ ^ '^r^ ^' <J^i 

^Ul jlS" 'c^JOil jJL^L-Nlj ^aJ-^-^jj)) :JlfUl £^ 

^Lp "■^fciy « 4L-JLiL 015* ^ (*~f^J ^Lv^il j^i^-iJl 0^1^: 

yPjJl 4*^2 diJij ^r^Wi ^U^ii ^JsU^ N OVl L.I .^l 1^1 

Oj^=iy_ JUpS/I ^Uw^I 01 t£ ) dJJi p^j j^Jj .^Uj^-NIj 

jliC jj^Lo ,r* ij-^aillj '^'j^J 4j^A^J> CjI^ 4»|Jl>ti^l 

oL>^ u^jJ^ ^ AJI t£j\j*y\ ^jL~!>\ Jo*-* J*i)\ (5jU?I) oLjL 
^•^•1 wU!j J CS V*-^ aJUj j ii~p aJIj 



iUlp V* j£\ lx* Berger (i j-r j&% LfLi^l oU-jli oIaj 
(Electro-Encephalo- jI""£UoU J^^l ^-Jl jl Ja-k^JI ^—L o 

.Gram) EEG 



VtA 



iJldl ol* JiWl iJL Uj^ ^ <J^ 4Jli jUkSlI -UP f-alJ v-^ 

dJLii j jLcaJVlj SjJ-b a*p jliTj Jj^j ^ j%i^Jb 

.£%JJ ^U; 

^-r> j' (j-U 1 l?^ >1 ft-jJ* ***W> - ^ 

.(iiJ-lj SjlJ-1) a^I-JI fljjVl - Y 



•• •* * • • 

jJ- j,— 4-1 ^ ^LiPl L^'y 1 

.iLjl? ojlj aJU J_pJ>3l ^l^j - \ 

t f f 

— 

JUtS/l -Up J^Jo>o 01 V i^j^iiS £y*eJI - \ 

.^L-jJI L^U- ^ .jJJl c^jJb- iwMt/i ^^SCcj : ( s r 2 V^ 1 t/^' " Y 



c 

^ Jl LS*S* ^ US^*JI c^ 1 ^ 1 le^ 1 U* ,, J P ^ 1 <X> ^JJ 1 

.OUUI ^ Jl Mj pill ^ (SjPjII) 

^jilj j^jJl OlJUi £. JljJli J^P ^! ytSll olfc L^Uflj 

.Ojlj^Jlj Bladder fcliLL ^>JI Jp Sj-Ull aUfij ^Sll J* i^JLjl, 

L-^r^" ^ LJL^^JI olJj^xJJI :yu^Vl - Y 

J <JL ^gj" olj ^>t-i r * t}*^ Cji^y* ( J c ^x*-J J^U 1 - ^yj .^UjJI 

:Jl£i! o^ij y^Vl d>JL^j 01 tj&j .J*S Jiy Sjlp S-dj aJ^I 

l^J>Uj Sjtf ^ 0 - ^ ' l^^' LT^ J&3\ - 1 

J x !UaJ! .4j ^jL jlT l» J-^ j oLfej jl pbl ^ jll lJi3^ 

j Jt J ^ Jij ^UJI iU r Jl 0\ JUI^I 



5 Jj>-Ij <L$->- i_ j./?T Jlj jJl ( J5" ^. pJ jJl ^ jt-v-J ol^Judl 
i j2ju ^Jj \JaA aLUII i^J-l ^ 01 oNU-l ( _^2 A? 

^y (J s>Xua}\ jt— iJi v^ 2 ^ :Temporalepsy (jfc-uJI j^Jl - i 

L-jt^Jfl-^slj c^Jlj ^jy^J £*~Jlj (Jj^l <y I j^- ^ CjL^jI^j J*<0 jJ*j j^UjJl 
iJU- I^S ,y2J e^L^iJ Oj-A^lj ii jl — Si ^ I ^ 

t Js- hy^2j O yJlj ^Ls^Jl ^y (j^J 15^' jL^i ^jj^JaJL ^-J (j*^' 

.^fS/l £^aJl ^ jLi rjo^jJl Dilantin © 
gV^j ^.r^ 1 ls* ^ '^^'j^ 1 Mesanthion o 



jS^\ ^ i^j^i Phcnytoine o 

.^^1 ^1 ^ :oyj^y Epanutine © 

V-Lll JUpNI il^jl ZJs-LA i^U ^I^j Jl 4>L^ JISCjII 

fj\ J^-ji^i <uN JjLSj JUp^/I ^U^l OUI^I Ji^Jj 




(Migraine) AnjauiW 

oJ^lj 3^>- ^ (^jJl c5_^)l £jJL^ ^y 1 ~*ij\y oL^j iiJLiJl j^^ij 
Jij ti^-*j-l ijst^oj fi\ ab^j ^y^i ^jlJLII { J*0^\ iU^Jl Liw»j 

C C f * „ . I 

^j^l /Lis JjiU V| y V uu^l ^^,^1 t^JJl ^Sfi 

tjf^Sj l3 Sjjo-uIIj ^U-fijLuil J^I^juIIj ujUu/ifl — V 

^UjJI Ll^w -L*i£1 o^l j-^ ^ «v' ^k-^ (^A.t..H 3JU4 £>- y 
u-^ 1 u* &±*t -Jj^ *KM ^ -o^ 1 

c 



iSjJ- Jth 3_^iJI SJj^Uv- lOl^'j V*^' ^'j 

;*lJLiJI ^ ^lyl SAP iil^ 



^4 ^j^l J OLI jYi**<?\j ti- — =-j A-.-.APj 4^— Jj 1$-^ — J 'tj - ^ 

01 w-I^-AJ L* pJ ilj^ Oj&j (urwJl J>>") U^Jl >=^^J L^U^/l 

S~r~^J J (J^l ^jU U-L" S ^> Jl X Vj *- 3u ^ 

Cd-JJl-j Aj^U 43^P J 

J 5jL,JjUJL i^-i ^ ^S^- 0 4jLtf>lp L^jI Jp 43^J jJI CUfci Jij 

t 

<± I* j j^Ij-^j tijj ji^ J wU; ^ oj^xj U-3 2jj44 Jl j^-Vl 

4Jwa]| 2JiU^ J 2j yi\ Ijl7 :o ^pj 5 ^iS* ^1 ^pL j^w^U iaJLiJl _ Y 

Ujl*j IjlJ jSlSa jl OljJ SJbJ ^aJJ *Ij OlJ^i IjU-Ij tjyJJ l5 ^Jl JiU t y 

Jl^ Jl JLsr Ji3 ^Tl j! jSl« SJLp SJA fldl ^jll OlJLSs Jl tfjjj 

c 

.jkJl J Olwiij _ I 
.Jwi u3l>Vl JL>-i J Ji^ jl Oi> L5 i-^ _ £ 

.JuwLi ^IjuS"1j (_juiP £-La J^* -^-^ ^r - ^ Sr^ ^-^^ - 



<_jLflj IjL>"^ ^yL^Jl ^IJw^aJl <L>» jA ljL7 .Li yL" l£ ^-^Jl J-^J-I kju^aj s-Lb^-lj 

<V-c* t£J-^l J^l ^ ^L>-1 gfj SijjM 

^J^J Oj^jj V O'^UiPj ^1 5 ^-J^ o^aJ :<Ji)&-\ - o 

.|jpL^* >UIp Oljii 

L)U^I ^ ^ L>j£>j tMjjJLl 4-JLill ij^ V 

bljjcu-l JfeW J V'jJ O^J Dl :jUUSll . V 

,'^yjsS\ JajaiJ ^-Vl p—^tj £\r-^ 

,1 lJu^\ HWl ^LuT <jj .'i^HJI SJLLiJl - \ 

ijJl iju? ioU^P SJIjJI V^-^' jjSC; U SjApj iLp^l Ukp 



j j mil — i 

0&\j* t/II u^l^]i ipj*^« ^ djjJL l^JJb^ (^xll iljll 

ISyrj* aJL-Tj iJLjJ o^Uz~* ^ lIjVIj^ AjU^J i-S^JIj 

.A*v-l~J-! t-i^Jl i^-Jl 
.jl^-jJlj i^jJsVlj ^jyjjj^- o^L* <J>^ 4J J-^Nl 

£j-^J dj ^Ul^Vl Aj^U jjAjJ^ L5^^ " ^ 

SLU J*ji-£ Vj V^^- ^ J^-^ •u^A' £^ 

AjjJ OjJL>- J oJitL-sllj 2L*JLl J*ij*Jl i_ii>o jl Jj^j l)I ^S^C tfoj c J^'j 

Olj jjl ^J-LP <L>jJ- Jjjii V^JU JlI SJU <_^>- J*~J .Aj jiU 

Ja^l Jl .iiJt J r jl ^ 5-u-U.j <Ljk ol^i J 

6Jij ILUJl oL jJ jjJJJ a—JI ^ sjij^ 1 £^ ^ 

.iLjip oLiil JjSsj 01 IS Ul5j OjSsj 01 ^r^UJli ^ J5 jl O^jr^ 

jUxi^i ^ l^JUi^i JJj . ^jJI Uju jup :LjJi ^ _ Y 

.0^1531 dj^f j! ^ Ergotamine 
jjj^-JU 5^Ls^ ^j Somatropine J^*i~J cajjJI cJ^i^-l bl 



E 

.objJl £X JUi £-*>U- Ergotamine _ ^ 

Silll o-U cSomatropinc Serotonine o^U JL-j - Y 

.^V-TVij ^IjuJI ^.,,,1 Ujly! ^ JULlj v^Jl h*\J\ iJjLJ,! 

^syLl <JU ^ j>- ^Jl S^lil LftlU^jVl S^ll iUll ^MJI - r 
iilf ^ L-ULl 5^L» oj^j Histamine o^^— jsU^II £*>UJI _ l 

c 

.p ...J-1 frLaPl 

L5 _^Jl jL^rJj UiAlj jUU *1jjLI ipjjVlj V L^^I ol;U _ o 
J-*^~o S^Ipj) Topamex U J LJ I ^ Cjj^-^\ c^lj jJI L-l 

e * e e 

^Jiy (1)1 ^..Ut.mT ^1 Sjj^VI ^jJ <ul oL-ljjJl C-vl JJj ^(^vaJl £-%J 
^/UjU pUaPl .O^^ 1 JO* 1 5Ai J^- ^ iX* 1 

il jl yl ^ rtiJ iLUJl ^ £^-^1 uy' J* &\ oL>-*>UJl t^L 



j\ Il^I Jlp JSOo oLyJI ^ 'ajj^\ ^ JbJiiJI jl^b jU 

J\ \1a Js- ^UiHJ oijjll oL~M jjiaJ 



c'lup jj^jj ^oi^jJi Jt>u^-i ^ ir jiiJi SjL^-i ci ^ dStf 

■u^-A 1 J^J 

oUj-l jLt^ilj c^_Jlj ^jJ^SLJlj SJU^I ii/JJj ^jil jU^l v--o 
Jjl ^bM Jr .oLj^ 1 c3_^ SJlkU a^U>-^Ij vUVl 
^UJl oiy^V ^ iili Axjj \ A i • flM j^Jl ^ UiJI ^1 y^J 
^jbllj J^UI c bil Jly SJb^Ll olV ^ LliP o^-^ 

.LUp ^^ii^l 3jIp ^ 5/^*1 Wr a ~~-U f dilJ^ UIp ^^ull a^UU 



t^gU^Ji ^JLkiU SjLi^U f jl>jl-j cJl^ 5 ^ oUJk^ 

^Juyd! WLiJI ^JyjUJI ^ .^iJI ^^Ut j( C(/ U*Jl yttdl jl JliJI ^JzJir 

CJlS" t \ A ^ J-5 yiJt ^ JaJJ J^l£Jl j^Jl jl ^Jujiil y 
_)>^i\ aJU- ^ji^Jl <_Jal>eJl lJl; yci ^piJl $,Ul£- (J^J 

4g%j5c!l aijjJI p\TJJI 

t J^\ (Jiii-Jl jl 5JLUJ! i>^aJl ijyj .l~~£>^ l~L> i->jji ^ iiiU jl 

*JU A}\ cJlUJI J) ^ A-S^Sll (jUJl sJ=J> W 

.^r^yJU ^U^r-Vl (Jl^jJIj ^JLcil 

4jL&* oLj?- L>tj OlS^ lil (^UJ) ^JlI^JIj j jiJl <w a s a? 01 J j-iil ^ j^i 



\^-lp Oj^j U^Jl oly^Jj <r -uJI oU£Jl ^ 

^^U*)! ^1 ^ 01 Ji\ *U*JI Jb-I j£f i \<\ r A ftp 

^iUJI LT Oj^j Ji yv, 0>>JJ «JalJLl J&JI uUiJI U 

U ^J- (j j jl3 .^IT-UI v-ui jl L5 li*Jl j^JL ^i>U- a3 jj^M) 

^ ijJLjJL j! L^wJL ObL^ ObJL^. 0i~r aL-A J 

^Ud! ^ "/.\ • ^Uij .Dawn Ojb 0 i» o^—l 

cS^J^I i^J-l tiAyHj Lji^ jJJl jt-Vl tjjjJJl jLJJl 4^>il 



4~L-Lj ^UaPlj ojjlj j^tu titfl* j^P cdi^l^ o jr /3fiil J^J^'j 

.S-^Ij ^^p 

odj ur ^yjij j^u-i r vi c^jub ur aji juui ^jji J^j 

i->. jjTJUl J ci* ^ Vj kleenfelter 4* 

JLj^I fAc £. v-^ 1 ^ ^flaJj p-cj-l jJu^ JlflJ 

.4~~JJ ! v-^ 1 oluJl 

ol j^i ^ yijjji j*ijji oJi^ j ^ Uyj jju 

jSCil OU^-I ^Jj 01 cjJJi jjjJl l^\jJu ^UWI p»1 Juii j 

j^Jl oN-u* jtL; ^1 c5jj; *_jU-VI oJla JT .c5jJLjJ1 Jliilj ^U>)lL ^p^ 



^ULj £t«jJl UJjj p->J- L^aij dJJi ^-i^u Jij .^jijil J^J^J U&^\ ^jj J 
J^lj>- hJjd\ cj+m d\ kI^aJS Jp C-Jj^l i^lji Jj 

oJLfi> ibjJJ (JjJ^u {jyfiJ 

^! ^^U-l ajsfj ^ ^JL dJJij JuJ-l ^ O^iJl ^j^Jl 

JJ^" & cfi ^ oUj^iJl .0i±\ Jl oL. JjS iJI J_^=j 

.^jA^-lj till (Jj^r j yilSlI v^JJ dJULr oc4-l Jl ^^Ll jj> ^ 

JL5 ^JLU-i tLjiSlj iSJ>-}\ J»s J-^U fS/l oUI dAliT 

5jy-i cjut^ri ^ bi i£f ^lySii j Sjtijiij .juuji J| 

thalidomide ^jUjUIj" <_> yo_ '^-^ j 1 ^- J 1 ^ 1 J^-j 

L^- J<0 ilU» DlTj .cjl >1 J c^J! JSli ^! Jl 
^JlJ-l oJla Ji- 1l? IaaJI !.^aJl>JIj O^jU^ c-lj^Jl ( J^»c^ 



Mo 



.JjVl «^dl j_*-iJl J lp plafl J l-j^l J,U; 5^ 

cJiJl uyil^ JUW Jl drV Jj*^' oLlJU ol^Vl 01 uv; diiJiT 

fJli" jli dliJ^ .J&Jl ^jdidl Jl tfijj Jj ^1 4^VL sJI Uyl 4Uaj 

i^^j djuir_j ijijji jip i.>u ^ oj>^- jix j j-u-i 

SjV jJI JJ ^1 c^jJ^l^ rJ&Jl J ^jJbJl J\ _ I 

^LJlT 5^ Jo\jA Jl Toxoplasmoses L>~J fSlI ^ tjj-te- <y>j 
(jJidl Jl ^ijj ^UjJI L^U- Jl iS^ji <S^\ IjUwJI i-jLjJIj ^UjJI 

.*tf*jJ\ Jp ^jjj ^^Ji ^jj Jl l^K cOjj^I Jtij 

£l' S^jJI J^>- ^fjJI Jp oUjlT jl - ^ 

JU ajlc ^UjJI J t-iji Jl tj^Jj Jl5 i_-^-J oVNl ^lJk^u-1 

.JLftjJl eJsi>Jl J^joi- L^r o j} : J^^ S^SsJJ oN^Ji - ^ 

llgj sjuII CjIjU^-V! jU^c^-l ^ dJUi U j toxp Ul*Ji ujJlfe jJ! 
Jb, JUtSfl ^Uj Stanford^ Binet ouM* 1 ,>>Jl 
: Jl JLiJI (JlL^JI j| oljU^Vl aJU> J> 



£4*J cV j o * V* ^ Jil *lf i v-J ifcbrf J* 

jLSOlj a^IjM ^-jwdl J J p^JLiu ^Ip 0 yj^t 

c * 

(jr **oLJl IflJwaiJ 4^5 JL>- J oJj^LJj <i^Jj JUM c r -^-^j 

Ja^JI IJla l_^-U^ .(J^' lJsI^JI ^> y ^ / \Y jjiSCjUj 

O^^oj Toj X * u« Qjljtf *IS"JJ1 v- 5 : JOJL^JI JULJI .JlUJI . ^ 

fUx*Vl IjiU Oj^j *VjA Jasu -JLLJI lJJj^JI ^ y J^TM ^ / V 

OjSj j^jcJI co^jA^l L^^JI oU-U-l 
yivW? l*\S{ Jp j^li ^ ^ JJj .^pL^-Ij ijT^I ol jU« jt-«jjJ -^-ji 

jl^m Uib jt-fi* JLil Jlj .5 ^ju^ SjIp j i^L^ jf J 

l JlUJI oUi ^ iiiJi oJIa Jir JiJi lJ^UJI . ^ 



HV 



* t 

^ pi-^Jl ^jip O^jjA^i) Sj^ijj ^^J-lj oUjJJ 

Lgi^Jl llji-Jl jLipVI -is^^l 

.^U^l ^lL^JIj ^UiSI JiiUJl 
^ J^-ji ^yliiJlj cS^^I JbkJlj t^UaaVlj ^L^r^i <_£ji~sll 

jU dJJi .cWU! ^Lil JjUj f lJUJlj s^dJ oli ^-Sfi 

iJbb .4j ^<UJ1 Jikll ^ yjj IJus ^L&l cSyw jl 

L*Jju" iil^ 4 CJlT ^jlL^Jl\ JULj^I ol i^LzS oJla 



cvaaJI JUpVI jl J LUp JU1I J-Si til . J 

.j^Jtj vj-dlj L/ aiJlj jj^JIj ^UxTVl Jl t^ijj U: ,4i i*J V ajL ^^xJJIj 

c4J15ju^Ij lJlUJj ^l" LU^ tj-Jl ^ JUi! f JiS LIT _ lj 

^ L_jJJb Ojj^i ^ ^ ^ f+^J Si ^J L5* V-r-J 1 !^ f** * 

^>Up Jj^* V>ip t^l (j^^JuJl <J-<^ ^-i^ 

J UiJl jl ;L~iJl ^ JULI 05 Uj v^JJlj 

^ ^ S^T oMjU* -^^J J-J'j ^ JULI 

.okl^ 1 isjxj c^JLSl il^LJi Jj.w c^j^U 



.Jb'UI ^UJI Jt ^l^-VL I^JLi>J ^J'^ 

.oljj— ' *\j jup p-ftjL^I £jl>Sj 4^ljjJl ^ JJ U . ! 
y-jJIj <\ = 1 ^^Jl jjS^j :aJIj^N1 iJjjJI ^ _ ^ 

.J 



W = A ^^UJI^JI tT- - \o ur*^ 1 ^ 1 *tjM\ SUJll .-a 

4jbjJ(5 jrM-sdlj djlijJl uoJUu! — V 

.SjIpJIj £**JIj ilijl] lJLI 



oyt c5JJl JkUj j*Jt y ^ jJ-I DliJL^-i i,U Jlj U 
^JxJl ^ ^11 IJL& Jyj i^JLp jiaU- .JikU L5 *-Ul 

^ja^- ^ AjU^JI ^3Jl^-w ^l^j tiUA) c^^^j^dl 

JUWVl jlx^J Olpjj-iAl oJL* ^/iAJJ -(^^b ^jJiJl 4^>U-J iJJUJl 

* e 

Jl dyr^L ^JJI pJ* /I V*J -k3 i)U iu»UU oLw-jll ^ 

SJL*- gild ^1 Oil OLw-jll ^ LUp Ov^i* fj^' <I>1 *Asrj tiwjJJj 




3 

a 



Alzheimer u^j-seJI 



-/-^'j V^-^ V~^"J V?— 51 ^^-1 uM/*' «JJ^j 

k^^s3 Aj^i u^Jj* Jji^ tO^\J-\ ^ ,aJU-\ 

a^J ccJ ^1 y>l Jjl jUJl dj^i U UIpj ccJ^dlj 3 ^IAJIj JJI 

.A • Jl ^ Jji 

:<^-Nl oL-Vl ^ i^Vr 1 ^ L-iUJl J*\j*\} (Alzheimer) 

th y^l jc>\ yS\ jp if Ul dit ^UjJI Sj^pI ^ obl^li t£UjJi 



.otjjJi V-Aj v^b c^" 1 

.JaiU\j /Jdl JLp SjaUI r -uT b/IAJI ^» l-»»>j»I - \ 

J V 1 -^ 1 ^'b-^ y-- 1 ^' - ^ 

j* juij j - c 



^y oLLfJ! j ^J-l-U- ol> jtu ^1 lPJj <jJJci\ ^y Ob! Jkuk>\ , ^ 

J flp ^AJ^j cJI>Vl 

^y5! 4^LaJ1 L^Jjl uUj jj^iJl jj ^1 i>-j^ A3 yc- ^j^£ - ^ 
.S^lJUlj ^L-J-l oL^»j>*i \j\Jh*h\ ji&J j^LaxJI ir^j^ i^:*^ 

l^j JJ^^J iLio £lj jA I^ylj^jJl - ^ 

^ jjjaj <L)j^j .j^jJ! ^ i o ^ (jji IXj U UIp c^UjJl 

tysj <j* u^-j o^-^ 1 u^^ 1 u jy^ jh^ <j ^ 

Ulp .^yl jj J-*^ AJ^J ^J^! : J*^'j f*^' Cr*°J JaJu^Jl J* 

jjioj OjSj .lijLJ\j ^y lJ JaJ?\j c^l^J *l aJUhj \j _pr^« OjSo U 

^y <ixL>- jl ^UjJI J± \Jny£ t^L*^ ^r* -ky u^-A' 

.5_^lijl ^y flp c-'ij^l . 

tu3 J~~\ ^j* jS^tj <0l <— jl Jsu y^S ; jl^lilj jUjl ^y ^L~^ - 

Ja± Jl jyUj caJU-I jjJaJ .Sjjjla ojl ^JibJI ^ ^ £ji ^Jp liaiUM t ^lr j 



.UU-I jkJI ^jlp jl jJaJl J ^Jl^ . 

ijW f^J 1 *1J Jl <P£ U ^'>V| J Jkji oL*p . 

JJ~^ J! <^jij 0^ J 1 ^ U»y j^aJ 0_^>o 

ol^^ tS^y ("^ J^~^ i^/^lj -J^* fL^"^ S-^ 2 ^ 

^Jlh-^s tiJJJ^ ti-*J^M ^-^Jlj g-LwsJl ^JjJlj O^UlajJl J tJucJs ^4 ^-^JjjjJ 

.^UJl J u>^> iJL>o ^UaTj jUJL j^x-iJl c^^jj U 

Uj* £^flJ js^*^ J ^*^J SJLjJ-4-I O^/UU (Ji^cll Jp- Sj-UJI 

itji^A JsjJlI JLj*\ Jsw^j c^r-jll Jzj^ ML c<_i aUsil Jop 
^ ^\ >u^l Uu! O^jj coUSOl Ja** ^ ^iJlj jWlj 



c 6 * * 

JUjJ 4jjjsl f.Uap[ J^ 1 ' ■--'LvNl 4ji-U* ^-ali) 4jJ^Nl> 

0 ^iJ (^1 ^^x^aJj c^L*jJl Ajj^jJI SjjjJl JaJLS JkJ^j c^I ^jJl jj ^ 

SjlpLJlI ^wiU I^jJLa ajUJI oJifi L^L^- ajUj j^ly* i)U*> t^jJI 



lyl) 4^ oVU- ^ iJL^ SjIp- ^ly-l 4Pj^->^ J* 

.oLLgJ^I i^Uj ^JJl - Y 

• B12 h^J olvM 1 ^ - i 

jiuir oj^ ^11 uui jf ^1^1 . 



^Jwsj OlT j^V*J Js*k^ ^liU J* c^^i 

tA-P 4jy O j& L* 3;>lPj lJLJL^JI (J ^jL^- ^ ^ ^JaJl ^ i*- jifl^J 

* * P v i 

S^U-j c^Uxa)/Ij jt-ftUdlj 5jlpL~- t ^£c coVUM ^ 

"o^lplj oJLpUII OjLZjj aJU- J) djJJj. u&JJj ^ }S 





Jl 



ill 



^jhiJA <r>^i UIpj u**-A' 

0| .SjlS3l Jl lsAJI OUJUl ^ j^U, t M> -OO^ 1 a" 

^^La 0 j^j Ji jl ^rjtl* J ^l^> Oj^i JaM J*iS 

dJSii ilb. jrlli ^jJI JJ$*JI - Y 

.^j^Jl j^cj J-J-l ^ steroids Ji* «jj:>VI - Y 



ajIS^JI ^ OjJUj ^JJi LS ^> JJ\ jjs- S^U- J^'j*" - * 

.Sy^lt Vrjl>- J^lj^ jf d A3 _ o 

.^Liijl O^S^j (j-^-J^ i^-JJiiL j^-iJl S^Ki o J^h* - i 

^|JU^ oOj^il ^ fUjaU 4_^jJI d\Xai Ji< 4jJ — ^ y>ljJs» - 0 

c 

^ -iiLLft jyC c^L^j (J^j Ji^jL SJU-I 



S^Vl Jaw t JjUJl Oj-Li c^-iJlj iSiJl 1> Ju* U S^Uj -dp- ^ jAjaJ 

ZbLSJI — 1 

^U>JL! fj^j^i -^J ^^^^ Ua>- jl ^-jI J^- f Juaj wlj j^i .5 ^J^>- OlipLja^ 
.JjJU JuJLj- j ^i^Lw ^jj^ t>* ttAiij ^U^-Nl oj£* y 

cajKII J> iJUAj 

.Ls^ OU^J Ja*i 61 ^ lT^J 

.Prozac j Imipramine *Aa ^ 



\ \ \ ■ — „ f** Jj^ 

j^i t 4jL^>Jl oU-U^jl jl ijj^b c/^-A' <jL>^-1 J^>- Jj -uA^cr^' 

jl iU^. o^i^r*^ V*^-^ CJ^£iAl ^>-l ^ cijjj^l 

jb^l OS 01 <Jyo 01 i^U-J Joj Ji 0U JJJi ^ S^bj 

/UU-I ^UjJlj g-5UJl Jp dUij ob^ 

* * * * 

C^OVI 




5 j^dIjJI 



Ot jLipIj JL-jVI Jar] I J S^TUU ilii^v4 jj-iJl 

^ JS" iUi — « olSJu UjSC" ^-Jj ilptii*j !Ul5o» 5Jb-j JJbdl 
.iMp?lj S^lj J^iJIj ^/Jdlj ^uli i£U 

oUOJlU ob^JJl ^ S^UJI 01 dUi -liL* 

S^Ll aT ^ ^JUl yVl dJUi 1^1 J* Jtf-i fi^jj u — U 

0/o JJLL- ^ j SJLfcJd oi >-l J yji yVl li» m h*\ J\ 

.l^U- *-ij>cy iLU 5^J- hjj Jjlp iJ^j :>J^dl _ ^ 

A)V p^-iJl lift £A liJVL jyJ^\ V-U^ L- f-^ iMjj) *il OyJl Jl l^jil 



t t * 

^Jdl d\ (l^J ^8 J^jj (jj ^j^l ^ Jr- J* U> ^ 

L^ftl 3^Jjcl4j iilb^ jL^iL lIjJ^tj j^j Vj?" LjI-^ J jJ-w JLp j!Jj 

s-Li^l 5 ^TIUl Jl jlw <_i ydl lie. 01 dAJi ^» .Oj^ OLiJ t^-J J*- 

tjJJI ^iijll jTa; U /Jb' ^1 :jiUI .JSjU fr L>-l 5al*l _ r 

.^JlSL. dUij : lfJUj j-* ^1 ObWI tbt ^ic SjJLfill _ £ 
.SjLJl SjLS _jl ,JLrt<J| ^ t> ^UJI jl cjJl i^o ^rJ 

> jjAi Jb ^' W^ 1 J* ' M Ji ^ oir °b - 5 / lJdl 



.5/IJUI 

LgJ Jbf. V l^-^J ^1 Obi >^/| L.I i4jj-^p ^^1*. J ^ — ?r- oil _^w>l 

*IU- La >^Ij L^l la J*\J}\ J&\ ^a->Vl j£ libs. j 

Amnesia xhyxxxA — £ 

cIj ^:..^JI aJU- JU-1 Li* JaS LLbj j_^ jl .^UjJI ^ JL>- i^-i 
."w^lil Ol^l ^Wj^l ^ S j-UJI ^op £. S^lAJl ^ 

SJb-ljSbU-jl JL^lj i_JU- ^ Ijj-^^- ^iJl ^ j^oJl j^v. UL^Ij 
(^y^l IjL^Ij LjJs- j^ 5_/lJJi jlJU>j ciyaJl 5L^j O/ ydl C^IJ^Nl 



.LIT SjfUJl jUli jj& 
Ji Uyij c^j*j ut^ Ji lA^ 1 <! -^ lT***-* W 

Jii C-^- tf^JI frldl ^-Ul y> i-^IJa^b oilp 3 ^fUJl jlJUi JaJj, 

pU! ^ JJij Uj L — 4-1 v-Ui ,y -bJL^ C-i" t^JUl ^^a^wJli cjldl 
UwLipj tL5 JLJbU C5 ~44 J*^' 0 ^ j^JJ tiJUij tOj^53,l 4-1 JpLtJl 

jl 4**«2i*JtJl ^L^ijl :*L*-fcl U jJtS"lj U^>l J^Jp^jS jfrZ*\ j^j 

Jl JLa^Nl jl i^jj^iJI ^ ^^Jj cUl? JjVl SL^k^JI jL~J 

.oLi- ^ jl fU jl oUL- ji jJU^ sap S^JJI ilJii iJ^- 
dr* tjUy ilU-l jli tiljjl* S^i S^IJlJI jlJLis ^j 



N 2JL^ ^ ^^iJl IgJ ^ jH ^Ua^ Jic o^TlJJl jljLaij 
^ iibb ji Vl 5Uu _^Jsu (3 ^IJUI jUli) jUJl iJU jl ^ ^ JLj .I^JLj^i 
<L**13 :> ^iJ! y] i-^l^ ti_ju^JI £j ^ £r-^ <LaL^ 

Sjj-x-^Jl oVU-l ( v r w> 3_/lJlil jlAi O^U- ^ 01 

l_-J^JJ tL-jU-l^^/lj |JL«c)l OjJLaJI ^^W? jt-^J (J iiliAj C(JjJ j&\ 

L^. ^Uj Cjy£j~> j J\ j>-\£\ Cfrj L* 

liLftj t^-jjJl oW^lj JiUJ J*Sfl JU*1 SjIp {J 

Jl ^ U~J1 5aW Jl 5 OlJLii ^ ^b^.j 



J. * t t 

pl^l jLs c^Jkl ftU- JL>- ^yrj <w SjfljJl d\JJi UJJ^-j 

,1*jaA\ S^flJUl SaUi-l Jp JLpL-J ^1 O^LiufVl 




J<Lio SoLJl ols vJ Jij tUrjijijjiilj Ai-bjJI cf Dopamine 

Dopamine SaL« J* J$ iJ H bj^J 4—*- 

jy^ Jf. £ZJ jAj 4flP J^O ._^JI (-Jjy^ ^ Ila jl _ \ 



— — ■ 

,u Jljj ^ Jjj^ 5j>Ip c-^Lv^-^l 4wa£ «JLl) 
:iJUl cjjJ. if^U ^ Ja^i _ v 

•jm" 7 ^ 6 (j0 lT^JJ ^ f^J ^ - 

^yflj^ll JU*J L...i 5 jidJ Jl>*Ij jlSO ^ frUJI l5 Ip SjJJJJI ^-Xp - 

^-r^ij fUVl ^1 ^IJi 0}Li*5l ^ ^^j" - r 

^ jj^Iaj OJL>*-j oL^-^l tj^i L<*J . i ij>- ^ J^J A ~^ 3 -! Oljlaj-^ ^j-i sll 

. v JILLS' ^...atJ JiW^i ^L^>l 

.oUJl uU^-j A ^1 1 S^jjj i*jaJU,» ojj—^j <SjJ^-j Aazt J\ _ 1 



/cJl^ iJV>o aL_^ 3Jl- frlTJJlj S/IaJI ^ _ v 
^ lil ^iLLJl V>ojJJ 5jj-^j p^^ij J^Lio ^jil - A 

oI^juv ^ . oa! 015" Dopamine S^L* l3U^I JJ _ ^ 

^J.] h>-j} Js^sl JjW LJU- .LjjE 

(-Jj^bj ^1 _/4 o>-^ ;u_$l! o^LJI ^ Dopamine SiU ul _ Y 

c^Uii nskU ^jj - r 

S^U jlyN ^UaJI L-^U- Ja-tjj yljl l=s k*J oljUaJI ^ ^jj 2k* jl 

.Dopamine 

hi* .j>\A\ ^iP f lil ^ ^ jr^ - n 

c 

S^U L^t* Oj^^jUJ A^l*. plJaPl cW^iJl j»Uai3l Ajj^I 

.(Dopamine) 



.K, E s D, A. J^- ^ ^jl. ^ - ^ 

* i ■ 

■C, D \Cjy\4 JS* frUl yi ^jii ^ - Y 



* c - 

.J^Jlj ojjJuJlj ^/aJij (ls^ t J^SOl) Lpijil 

cJ^w 3 L;L^>-I j Oy^' vyj OLJW ^LgJl L5 1[ U^jI c5^Jjj <<^i; alj 

3> J^U ^ (^V Jjl* ^ ^ 

I^J-I ob^Jlj oLJj^l jjj^j ^ apUo :B 12 cry»ti 

r ^JJlj Ju<3l J lyry jl^l jl^M ^ 

/yJij JjVir JW'j js^b ^uw, r^ 1 

4jy L>tu-Sll J=5i-Jj SJodlj (iiUI) p-iJl J L-iiji ^ 44-1 

c 



wr 



.^TiyJlj jUajLlj ^iX^-Jl J-S" C*ej J* ^jz-jr* 




.i^yJI oU^I J oljyj jJUi v^Ji pUjJI ovip ^l^t JSCju; 

JUP Llli oly U lift j lc«J j-ill J ^ 6^ cONU-l J J 

:^UjJI J f jJI J^j ^ Jl J\ uL^II ^ 
^ ^W-y <^ ^ d u t^^) ^-^ Jl ^r^" - ^ 



. .oyl j^Jl J^b f jJI JaJLf - Y 
•us*' j-^JI j^^>- ^ i— jLfJi - V 

J J^>J Ji 0^ ;1 " V 

JI (/-sji ^ J l/ 1 *^ Ji t/^" -Vj-**- 

^ iUll MjflAl i, ^Jl «JbJlj J>j\y!>\ Li! 

iLUil 4i]aAl t^^ygj (^^i-^J Ji-w u^A' lA-^I S^*lj 



.J^^. ^lo <_i^ <_p_$j ^UjJl Jul p. ^ ^jj o jJJ _ Y 

jl 4kU-l ^ ^U! <j;x. jl,x>J ^UjJU ^JJI _ r 

.(EEG) 0L>-Vl ^ ^ ^UjJI J=J^I _ i 

.>M ^IS^ ^ f L»Vl . \ 

.(o^j ^LJI ^->U t( iJ;JJ f jLSI .ki^ £->U) S^Vl _ Y 

a ^)ij ^ujJt oVi^ j lii >l £>ui _ r 
ijui jyjidi jbj^i £>u J^u ^ dUij j/ui 5^1 - 1 



wv. 



. c ^ 3 }\ J&sJL i^VL 

^Xvj .^UjJI Jp i=J^I Jjdij J) ULi-lj -a^J^J 

Medulla j Giomas :g^t*jJ\ ^ SjljM ^ ^\y\ ill^i .Sljkl 

.Blastomas 

.Menin Giomas :S-l*jU fljjVl ^Ij 
^ Ujjji ^-TVl i~Jl .jUpVI ^ il^jjS Ji ^UjJI ^IjjI ji 

Js- j2Al\ \aJ\ hll Jaj\j£> fljjVl t^Jl ^ JLaJl 

^Jl Liw> i^w^j o-A^- Ja\ oJLaj c^L-JtJl 

L^'y^ 1 ^ ^U-Ul uujd\ UlgP-fj ^UjJ! ^ v UipN1 



jSlioj .p^l lia l«J Isyrp UMI ^ ^y^ 1 ^ <^ 

t * 

t J^JJ ^_^>-j Jl>~* JL>Jjf Jp apLJ jJ ^IJ! 5ijc« J \*y?y 

ij^jj L$jJl pjJl p***- «ldjJ ^ SjLp ^ ^LkJl i^^Jljj 

J^r ji\ J j>1jl_j1 Ul; 0^ o5j c^UjJI Jp Jl 

J jj» g ULJ yPjW OlAii Jl ^ J ^yjj ^> . 

.£Ujdl J Jai^l 3:>L,j ^P AjjJI v-s^P Jp W _ 

.i^jLaJl Olj ^ J ^/a* - 

.Ji^Jj i-^ll S J^J - ^ 

.M.R.J. Jlj ^sJJl jij^lJ Jl \*±h 
.EEG ,>l.jdl jg^dl . i 



^ji sjit^pJt aju^ Sij^i j^-j IiU-ij .^u jsUj 

.AiP A^UI ^l^Sfl .JuLkJ JUL} tfr^l fj^ 1 (*-=^ 

(.Ip JSlioj .Lf^>- J~sb~J ci^lj J-l&L ^JLa^l ^£ Ujjl i3Lft jf 
5>.Ji5i. J^ly J Sii^LI fljj^l SJpSII U ,J*ir JSL^ J-A~> 

.J^b ^ cJ>l p LlsJI ^ J\ J^jli 




iS jLJl J*lrl J**, oiw^jj vb* a" y J -(f^J lst*0 

[^^u U ^ ^jU, Jl (yifcUIl ttf -*M c^jfljiB iljLJI) oli^Jl jt 

^-idl jJp jl 3jj-i*Jl JtfltJL Aii^j ci^l i^iji 0£ ^ 
Jl uJ^jil lla V? .SJjJlj 2L-«*J' uij-^Ji ^-^J 

%m w <«r-M 



^ vA^ 1 ^U^ 1 Jl- J-^ cr*^) t^^ 1 

c t ' 

OU^ilt Ol-U Ol^j .OJlJI (^1 j, — 4-1 c5l fJ**" ^W^ 1 

A5j .Ju-4-Ij ^r^" J y>- jjM oLJi US^J^ oLiJ 

L^iwai (1)1 ilSLtil o J4J J jlr- oOP (^JjWl t>jjk! ^L-jVI j&Jl 

O^JI J* fi\ LgJ OlT S-~-U Vjr-*" ^tjfc SJLP 

:5oa1jJI ali5a " £3J>ll a^kj _ t 

^j^Jlj ^ Jl»~c^15 . I * 3 U^i V oJ^\j Sail jUli^ j^prj O^^Lzu 

j~*3 AijjJ-l o^ f jiil [ ycL j>LupVI IJUj .s^lLl 0JL4J 5j_^Jl ^ 

.t^^l jl4-1 UJij ^-jjl jl ^-iJI 



^ p*J\j a{ J~\ ^ISJJ o^uSfl OH^r^ uy. 3^* Jiat-ja 

£ * 

iSJjJi 'L r J*}\ OiJijiJlj IgJL-p jr-^ ^ 

<jjb-1 ^uj ji\ oULt^Jl <u£j U ^ U jL^. jLl^I LgjSlc XpUl 

e t * 

p-pj illjji OlSCVL Ail i} <C jJ!j ^1 ff* 

oLUJ! ^ UJ ^ Nj .2LJull ^lyJIj J>i! Jk-I^ 

Paralellisme jSljljil _ r 

.nil) Leibnts ij-J r^ 1 5j -> Jl 



ydl Mj (\n ■ - urY) Wundt JUpI cV^^jiJ^* iU>.Sllj 

J> iLo>Jl CJX ^JlU ^Jiw .^^U Jfl*^' OU^jJJj OlJJl <j yd A-^-Lw! 

l>1& .aJUj ^ IjtfL- jlf c^JJl ur iJLiJl fj^ill oxj ^r^Jlj 

;lJua i^-j 0 i_Jl^3£> Jw» 

^-Lli 5a>-j ^i- ^ jlkJ :(Dewy UJlfc jJt OljUl - I 

.(Ju4-I 



Ij^jjl ^ : Watson ^up ISjLJ\ _ i_j 

* ■ si * * * e 



Aj_^J2jJI jjajl L g»Jci\ 3yr^\ ^-iJ ^y> j cfU J^*^ (_r^" J 

2i-^UJl ^ 1^ bJLo ^li iL^xlU .(^jr^Jl jl^jj-l i-^Uj v-^ 1 

-ilk* ^ I* ^ Uta CJlS" ^r-^Jl i.Lipj 

^Jl ^iaJI j — JI jy.j (Conscience) ^j>\ (Interaction Causale) 
^ jbjjLj^ jb^^. iibs cJlT IS1 jl ^(Processus nerveux) ^U; 

.^.Vlj L*jb-V V tl^.^ tA^i) oU^/l 

Ai}Uil ^ r ^it 7 ^V^tj ^-J { JsAki\ Ji-U <La*U cJu jl SKLtil oJl^J 

j-JIj Conscience ^1 ^ aJj>UU ^Ij/lJl A>-^j W^l 

.Processus nerveux wl*J1 

^ JpUJIj J-UJlj ^UM ^JUI OW" S^iai 4^U_U! oLU! J^- 



(Milieu Interne) J+ ] ^ -M 1 - 

.^jljjuJl j\ AjLJ\ . 

.i^Jlj f lffJLSl . 



JL iA~~Jd\ Jjl~JU oULiJl aj-UI \ . ^ j£\ ^ ^ 

5^k>- jij j~> ^ J>[ a-^A5I 3jLU1I lS*¥ &\ dj* aJ150 ^ jj-b OLjNl 

^ li^bjl Aj'U^U-j ^jJ-l jjJl^Jl Oli ^p-aJ p^i aJjU^ Jl J^-jJjjjJJI 

Sj^lj pLipf V>1 JJLtJI ^ 5jjji\ 5(^1 Lg^jl jj=JI oLWi 

^UjJIj JdlbjJ ^jljO^W '^j^ iS*$ 01 <y >r -4-l 

, { _ s ftJl JSj^l? ^LipVl si* 43^P SJL— £^3 Jl 

Francois de J^ji ^> 4~* \ ^} JtSy J\ j^j^JLj i\A 
.julbjJl .Phrenologie ^jJy^ 1 V 1 ^ <JJ' u^ 1 Gall 

Jp JpL»I ^JJjii JUao .-.b&l Ioa Jj .(^1 jj-i Vr^-J^ 1 

.^UjJl (jTl^.) Ju»!*r ^ liJ^s jJsL* JI olj-Oil j-Ty 

LgJU i^UJI 5,^1 oLk~ Jp Jts-J V tyUM 0/ ^ ^JLj 
de Gall <^ ^ jU^V i-J*H v^M ji>il cJlT 



\AV 



,^L~Jji oljJLlJlj L-i_ r ^Jlj ^UoJI aS^p oLil *JjU> J^^J 

Claude c<p,l^ jjlfi (JUJIj cMutler jLlSf! jjUJi cW 

cS^a^ v'U-Tj yijjj oLu; jUc^-l jijt ^ tu^Usu*-lj .Bernard 
Uju tu -iJl JUj jLcJ SiJUs- JJUi a^^I UijJJ! JUw- yi JbUajVl 
.LUJI olj^Jl ^ij^JJ v-UNl oLLJI a^Ij^ 

^ ^ij^ ^ t ^ >V J^ 7 J Jj* J* :Ju ^ 

^Cc 3L-.l&u)ll J 1 **^ 1 a' c> Hall JU ^ ^ AVY ^ ^ 

VjL^I ^ iLJLo (^Anv - W<U) Flouren jojtt fli ^ 

A~^fl*Jl J^IJLI *Jii>^ AijU* lJjuv cOLjIiiil y ^IjjI SJIp ^ lUidl 
L$r ^Jl jLfr^l V^J^ (^** oU>-l Jj^t 4j pjjj .oli y^Jl ^^U- 
^jhl! jUJ j^-^j .^j./?:^ ^ ^jj- 5 -^iJ^J ^ J^L* J^j 'L^i^ 

SL-l&jVl jUiVl jS> :(Moelle Epiniere) yTyJI ^UJI o 

(Actes Reflexes) 

^LJI ^ jTl >l a^j :(Bulbe Rachidien) i/JLijJI />1 0 



JaJI £ ' j> :(Ccrveau moyen) -k-jVl ^UjJI e 
Sh* tf>l j^jj / jA :(Cervelet) © 

olj-UJl LjiJlkjj : (Hemisphere Cerebrale) ^L-jJI 5^ ^Jw^ © 

...s/ioHj >jr sdij iii^Nir gun 

SjUl juouj :(Methodes de stimulation) 5jU^I Jjt - ^ 
U <J-M Rolando j^jj ^jJjO^' (JUJ1 y> ii^aJ! ols» jJIjj 

yii^SCil oUSiil oi^j t^y^JI o^Jl J^U 

c^s IS . l5S ^JI ^o^ 1 jLJl o^U^ 4jLu cSJJ-) 
(Micro Elctrode) Syt-^ L^UaSlj *iJ:> 1}^t\ i-UJI ^U^l 

JLp Ujj c^^JI ^ S^jJ^ jtL. J^- 5jTy. oljUl JU,1 

.Jl^l J*l±Jt JU- Ujilj Ujj^ -U^j 5J^!j Up S-U 

juau cJlTj :(Methodes d'enregistrement) J-r^ 1 Jjfc - Y 

cMyographie o%^U ^v^Al ST^i J~^" J[ <^jj& ^ -k/J^ 
£ jJij c Electromyographic o^UwJl iUJ J-r*— ; d 

SLijyi&Vl OU^li Ji, JLijJL^ JiUj ^l^Al ^ ^ 

Electrodes J-j*— ^^J^'j Amplificateurs Electroniques 



IjS oUl<^l ^U^i Jl ^1 U lJUj ^Oscilloscope Jlj denergistrement 
J*LzJl Jt, jTl^JJ jl 2^1 L^l :4_^x)! oltUJt cJlIi^ J^>^J 
a^jI sjlTIj iJLij ^ Ij^j .(EEG) ^UjJU JL^&I 

Jj^ 1 cH^ 1 J ^'j U V^' oJ ^J °^ L:L| fj* 

.^jJji>*Jl ^1 JU- J U> s^T SfUl o_^-UI jLyj .l^-UJa; 

Mcthodcs Pharmacologiques : 4jjj512lsJI ^L^" — J 

^ jlSI Jl> OLj^' UsH ol>b^l Ji (i Jail aAji t 2^r 

J^P*<Jl^ JL-jVI i_>^ Jp ^L- J<Lio ^jj ^ 01 c Jr ^Ji 

c 

.Skiil 3JL*iJl © 
.AJJLgil IjL^aJI ^juji © 
_^iU*Jl © 

4|? ^1 ^L^2jJ1 L^jLl JjJu>^ ^-LP Jp iwbr SjjUtf OUT { yas- ^jijb 

iS ^i\ jL^-i Lp Jp ^ yd\ Jl>^ j jl t y,UJi lu-iJl oVU-i 

c 

Mcthodcs Cliniqucs iSjjLxJI ^jJaJI 

OUJNI J*UJ Jp l>- jJI oU>>Nl J^j>l J^ J-^j 



<jy Ja*JI Jp 5 r^W* ^ ^L-j 01 j^l oVU-l oJia OLi 

^-^1 t(jr>^ 0 ^1 lJw^ J Broca ^1 ^jJj 

£j>- Syr j <7lij JOu ^ j-iJl ^^^aJI ^^Ij cf^^Jl J^ SjJJiJl Jtii Ji jlS" 
UJ 4.a,U:ll oIa Jp jIWIj t^*^' iJwaJl ^ o^Jk^ iiLn, J^p JJ-p 

.(Centre du Language) iilil j> f\ -Uj 
ioljp-j i^Ji fljjVl Ji- _ tfj^Sfl O^/U-l l^X. JiiJj 

Olj-Uilj tLw ciiji tSjys-aj cS-**-* olTlj^l lJJi^ L^Up p^>^ t^U 

LjjU cij^t oUlSOl ol iiyAI oJU ^Jb ^ Otfj 

Jp jCi^ LpJb 01 ipUJI J jlaJl oi* oL~U 



£j ^j^o.:.^ J^-^j J^^j ^L*l5o* 3Jo-^S" iLLJl (^Jj-^l ^ UjLj 

.Recepteurs o^LIiJl! j^L ^ ^-jl^l ol^jil 

Lp j t i/ Li ^ ^ aA> 

.oLJl 2a>-_J1 JSli; ^Jl SsJ-l Lii-I 

^-Lc- ^ Sj>Ip i_a!^j c^s^-Vl oLiljJ-1 j»L^>-lj OL-jVl ^ jl - X 

^ l^Ukx;! J] ^jJIj ^LF ^ ^Jl ^ ^ J* 1 * 

.jjLJI IJ^J i^UU ^jldl c^Jbv-} L5 ~-a J Jl jL^-J-l J^Alj - 5 yf^J 

p — ^>JJ ^^il ^p^" ^ Ji^^'j ^ys-^jJl |JU> ^ j^P^JL - Y" 

-r^" ; ^ t/ 11 oUaLij >^ l> 



Ja^l ^> jjj <_y^ Jj^ : <_/J^' ^ lJIAaI j^j 

:4 1 K II 5Lp» <^JJ-^ (J! SjjC — uJ 

fjc^i^^ J-^aJ LU>- U \jj>j co~b4j LL>- ^ tjJb 
UfCi^ ^JuJ dAJij UwUp ojjLj^ L^^sp ^Iip j ^Ap - ^ 

. (Metazoaires) : jli-l 

^1 <uU jIJ^.j .(fj^ljJJ i~Jb pill vJj tjiJl jj-01 oli g^j,) 

Uj,"^ *J$ } J <J^. JJLJI (Liquide intcrstitiel) 

.k^l : ur ^ ! U o^Lij jUtfJl y» y.j .fJJl Plasma 



oJla jjj c^fj .L^ULl sU- J>j>Jl JSd* 

i^Jaii^ OlLLiJ ^ jk—.rJJ Sjjjv 5 ljt^ 3 ^' jW-^"' ^J^J 

l5 Jsu? ol>^>- ^ dJL>- J>j ^aJl plj^r-Vl jUaJl aJL>^^1 OVi pL^I 

p-^aJl iJjJl jl <_pJUJl jlfi-l IJLa Ja~* ^11 jj^j uykJ -kr*J ^U^=-l 

.(Glandes endocrines) 
: JiljJI hjalt jjljil ahilio H J-*J>*JI - £ 

LgJJf abjj Ujjp ^-4-1 Js>LiJ ^ Ttiijj ".^-jJjj^jiJl J-*^' - ^ 
JUljjJ UwUp jl J5LJ1 J l^y~j J jU^J Jl ^ ^t-**- 4 J^- 

oU-U-b U jJUi J Li^j .Jj'UJl IJL» J i^J* oLUJ! oUi" 
Jl ^-UU t (J Ui J J\ c^4-l) 4-1 Jj^b jjl^Jl SaIpI Jl lJo^j ^ ir^aJi 

fLipNl J-^p J <J jk.^l ^ Liu7 ^> ^ L*| J-*lj*Jl - Y 

\ ^k; S^L*^ . jjjj Ujj tp~*4-l Jl j^"') SjL^Jl J-*l yd\ iJojo J j^-i ^ j\ 



d\ (..jJl SjUaJi oijUJl V-^ ^ t^l) J^-Uil J^l 

t 

c c e. 

.ax^Ij 4ijUijj ^ — *1 ^ LjIj JuJ '.^^^^Ji j^M ° 

c 

Glandes cndocrincs :^-aJI jjJJI — J 

q1 }\ JU <Jj£^ ^ J) jl yNl ofc SAiH ^ SJJiII 

.(Hormone) jyy> p—l jl/Vl ^ \1* 

f^>\ pUSJJl (J ^jLa^ co^liu/ifl oLUJI ^ Ji-Wj 0}teU 

.Wits I^UJJ (Cytoplasme) 

:(Lc pancreas) ^LjjSojJI _ \ 

J^hw^l 5^U yx j\ IJlftj .j»JLll JUb jl Olij ii-^AA oIjUlp 

LMaU Jl j^ii-l JL> >\£ uaJj-J^ll .(Uinsuline) 

c 

J^^J jl£J1 iUJl J r J-\ jL^I «Up (/HI jCJI 

ijj^ Ji^jj ^L-^l t>* ^s^^ 1 jM -1 fj=M .^j>— j^- J\ 

M *• 



Jj>o aJI^[ abjj ^J^jVl vj—ju -^1^ UJ-lpj 

JTl 01 Oj^ o^^^l Cr* <^ ^JUI c5 j^-J^ i*J^J! 

(Thyroide) ^j^JI SjjUI - Y 

L5 i ? jj j^JI vjiijit (iJjiJJl) Ot-J^l OJii ti]j .^qT.JI J-*JIj 

^ l^J C (^ a thyroxine) Ca~Sjj~& y ur*^^ Jl/^J 

apL uJj-jVI 01 UTj .(0L-J)fl j^-J ^jJl) .(lode) ^jJI v'W^ 

oLL-Jl flrl 2LUU J>.b (Oxidation Sjl-TVI) 

^-b! (uyjji Ji i ^>JJI ^ metabolism Jj_^) a^^U^VI 
>s JUJIj ^ri^il ST/*- c ( ( i — ±4 iLy^J SSlkJI) Sjl^l 

•XAy lS^jz c^UaLiJ ^JJb^j j£ Jp SA*J^ a-i-^ yl J~*^i 

Jblj? dJJi ^p^oj b\ d*s dj^ wUljJ 



-.(Glandes Parathyroidcs) :2u5jjljUll SjJJI _ f 

lw> JIp opL-j c^JJl c(Parathormone) dyjj\j^\ y> ^L^l 

.(tetanos) ^'M 1 l/V 
(Glandes Cortico Surrenales) : JSJI J^i U joc. _ i 

-^>ij l^jj^ Ui .(Medulla) 5JL<pS/l SJLiJI ji ^JJI J^b 

iljijl L^^jj c^UI ;jOb>>Vl 0^ L5^^' " ^ 

cLi>-Sll (.Jill jL^Jl jJUi JjLL j (equilibre) -xpL^- 

.pU-Vlj oJcaII J^p (jiiy « 
^ JUalj o^Jl ^ yij^l lJjI^I a>cs - 



jWjSLU ^ aLJ- jj> x&I J Ojj^! r <Jl J^AW - 

-Glucose jj£-U- J\ Glycogcne 

0 

Ja^iJ :Les mineralocorticoides ^jSoj^jJI^ull _ 
oLL^p jjjj : Les Glucocorticoides Mj^j y> - 

Ijjj ^^Jjr : Androgenics et Folliculoides v_-L! oUj^JI - 

.ouSoll oLUp (stress) ^1 jit^ ^Jl oLij^Jl 

oli-aJi ^1 Dimorphisme Sexuel l^-^M L^Jljl yl ^ 
:ob r ^JI ^ j>o (Ovaire) - ^ 



tj Jji Oyrj^Nl d\ jXjj :(Mctabolique) :^*>U^\ ^ijS\ * 

U 5j> L*jI ajl jil Js 4r^j :La Progesterone rjj^^-^-j^Jl - ^ 
.S^rf-tJl Sjj^l ^ ^JUll eJwdlj J-JJ °J^' u^J -J^ ] <i> 

j^L-oj tjf-s-^H tSy~^ i#rjs^\ s-^J -(^V^) 

(Testicule) :2~^M - t 
J iijUio ^Jlj (Androgenes) ^-F j>j 

.(Testosterone) 
oJla 01 j J^j ,JL* o^!l -Up ol A IJ^j ^1 jj^' * 

jj^ c^jll J y^i\ y :J>jJl -up iijjfclt olisJi oby ^Jl 

■ A-^dl O^J^I ^W\rT v/j 1 jjJJI * 

.. .oU ^ j^il o.U j) jil ^ ^ ^ jTJJI -Up 
:(^UjJI liyry) (Glande Pinealc) SjaJI — 1 



(Serotonine) Oy/j^r- J! S^L- _ 
^ J* 5^ — ; jg ; j? _ 

(Rythme Nyctemeral) J^Lio Vr^jJl i*L-JI -1*-^ - 

c 

(Ja-^-jVl s-UjiJI ^ :(Hypophyse) i^LsJJt SjJJI - V 

c^jJUJl Ojljdl J^IO^I ^Jl ftJL^ll OwU Oljl^ilj Oll^UJ ^Jjb^. cpjy 

Systeme Nerveux regetatif 

ty! UUJI J=JM ^ L^jj jS"l JLI _ 

Jl <_>-^" ^1 (Fonctions regetatives) i-ibVl ^Ju'lfejJl 

:Systeme orthosympatique ou Sympathique jL^L! . V 



:Systeme Parasympathique jl^j-l - V 

oLbjj .(Acetylcholine) J^^ 1 ^ ^V-' j.A 

.((jjl^wJl jLfr^ <U~*JIj o^r^' JJ-^ f^ 1 J^-^ V^j) f—*^ OUU? 0j>- 

(Peripherique) :^jl£JI ^jIjIMJI jl^JI — LajIj 

^ ^^zjJ c^s^p J>Ui ^ jJb tc5->'jV L5t^ 1 jW^* 

l(V ^>JLj SJsMjJl frUapVl .jJ^-* 

(Ccntres ncrvcux autonomes) :*p1jl!Al1 l sr aj&\ jf\J>\ U _ 1 

.£U J! J^jSfl gluJIj Jl /yJl 

(Fibres i-^Ji J-^" ur 11 'J^V 1 cAa ^ 

a/^JI) Jli-JI /"I ^11 «_jL5Ui_. j^JLst OlSCNL, jlT lilj Peganglionnaires) 
& aJU t (Reflexes oL.l£*jVl) S^ilil J~iJ! jjjj j~~z> (i-x-ijJIj 

jTljll ^lL^ Lu J-l&J Jjl ^ Lf-*" (Hypothalamus) 

Hypothalamus cSjir-' C-^ll jT^ll - 
S^U J^ij Ji-jVl ^UaJI ^ v^ 1 J & 



LjJjlSJ L^iJJ j^Jl A^U"lj J*— J' -uJajAl J APj^l * 

(Dilation/ u%*^ Sjls- ^liil lijU**— oLL>^l J/\ JL jLJl "4^y, 
ot>Lkp ^j; c^jJI ^UjjI cl-JUJI oUaJ j- cdes pupilles) 
Jl cpjj ^1^1 J^r^ JJutf OU c^Ui Jl SiU^L) .*U^lj SJUlt 

c 

t^jJl J Jl — J j?LL>ol c*^-iiJi cA^zJ* 1p lJua^iJ 

.4^jJl ^Ljjj ^WLfrJl O^U2P -kU^ O-DLj 

jJb' ^1 L^l ^ JT 01 o>U ol^^l cJb -LSJj 

J-j — Li Jp jl i^jc- pi o stf OviP J^P Jj^ y^NL ^2^>tJ0 jS" JlI li-A U^a 
jlyl Cj^-li-l JsLiJl cjjaxJl C^-tJl V^-^Jjj^jlII CjU-LLI kj-zaj 

>y iL, ^ J ^L. JSLio lJI^I IJL* ^ 01 j&j .QUI Jl cj£)l 
^\ (jji^l Jl ^ jJl I^JLLj oljl yl ^ : ^iUI (Jl « 



^ s^jlj ollgJ ^^ib (Lobe Postericur) 

^ opLil 4~^J1 OljLfJl aJLA Oljlyl y>J x/^^-J*^ 1 
.o^JLt-e^* jJ^jjjj lflyJLJ - \ 

— 

jlk. Jd r i^o JpVI /jllf ^NUj-^l jL^I b£r 

JUaVl Jp p. ^Vt^JI dAJi^j .JUIJJI Jx>! Jx^ 

^jli-l Jx>l ^ ol3%JL SJajJLI SoljNl U^Jl ax J~~% 

. J>.Ull Ja-sM Ojly fjS ^dl SiJljI^I ^iUNl Jtflbjjlj 

:(Rhinencephale) SUj^I JbMI ^1 _ IIJIj 

£. l^-»J>l Oibjl_j C~«U; Ji £jj SjJus cJVT lilj .icJLaJi SJsM ^1 £*-ly 
cJlj U ifJLaH ,jJl cOljliiJl ^ s.lS"jJlj J> ^aJI OljJiJl j^Soj 



Oltul >l oi*j ./I >l oAa y Jls ^ jlks cJUl j£i 




A* 




jjjuLiJIj ^L^l _ i 

.^J-l s.UiC'l ik^l^ 4v>4 Ja-Jji ^ ^ylS" y> cOlj^ l^IS" 0L~jVU 
cj^.) (^atlp J^J aJjS/\ s^LJlj .(Sensations) *Vj*r oLL^I 

tSjjii J\i frLfeil (Expressif) ilj-u Jl cJ^JI oli ^ ^j? 
jl iJljj' Oh 4wz^iJl aj^>J! jjjt ^ L^plku-bj .(Impressif) 



-Low (iKll cSJiJl tr>*II) I^Jop ^Liv- ^ o5 ^jkl IJU .^^Ldl 

.IfJf ^ W^il 1^4) 4jfeUj j£\ ^L-s^l uu 3aiJ\ 

S^jjJUIj ^ujLujyi aUsLsJI - 
v^L <JU* Jl b ^j; vs-jUU olyjlL y>LJJ -bL'j 1 01 

I 



oUJUl! ^JL-j ^ ^ji^Il Jl 0i *iti ^ cSJlj-^l ^>Jlj 

.^j^Ij 4JJJI jj^ JLj^I - 

^UiJb IpLil J c3 ^ JoJ^j s^Jjc^j 5iJL^- (Pulsions) 



Ji iajI^J-I 

(Sensation organique) t/j-^p u'^-^i Cs* IWJaJt - 

jUaJ^l I^jIp cSjjjj^ VrjJje <Jo^ a* ^ <Jjkj 

ip^^T ^IjtfW t^jJI i/JI iijJUl ilU* -cr^ 1 yi 11 - Stereotype 

.-JI c^JJ! ^jdl jjCj UL. ^j^) ol^L^JI 

.aJ ^i^o t^JJl ayill JpliJ ^ ^ -Wyj 

oL-L^Vl l^i^j (Pulsion Psychiqucs) iuxuiiJI oljjjJI - j 



Jlill J~~- J^j .aI^aJ- J\ LS ^J\ ^ L^ji ijr 11 S W O^J ^ £ ,J J 
cJlS* ^ jJl Loli J* ^ &\Ji J_^£ SjL^ J*- Oli 

Jl Ui^i V 01 J ^11 IJla OLi ci^iUUJ! oljjJi ^ ij-^JI ol^lil 
JJJ! ^lic ^ iJUj^l ii^UiJ oljjJl jl ^IjjJI tor^ 1 

js* a^U! AilWJ oLiJijJIj ^ j1>«£ Suit U I SU-I Oli 

.jL-jVI aL>- iJiiL>t^JJ 4^^JjJl CJ\j}j^\ 

(Les pulsions Psychiqucs) Cil$j-UI 4j<nVi1) ^sljjJI — Y 

-l/^ 51 ^jhL- ji\ ^IjjJl ^ - 

flkJ! ^4 J^-^ L^p -j^u ^1 oU-L-Ll ^Li»l SjJiil - 



...^yS/l CVhlj&l tt-J-l c^r-^-l tjUaJI t£^M 

...3>~Jl Jl t^Sfl J] ^bU c^aJox)\ 

<£$f*JI jjj^sJf Ij^wj (Besoins) cjULxJI _ i 

jJi Ojly Jp ju*u t^AJl JL^IjJI -k^i oLi ILL- b fc J^ Ji 

(Equilibre des constituants du milieu interne) *AS j> & 
oLJj .(Equilibre avec le milieu externe) ^j^- 1 -k^ 1 ^ ^j 1 ^ 1 

Jl ^ Lr jW-I iLu Jp J**Vl 

5*lic-l Jl cJj^j I>UJ jl *ijL- ^ uibji" M^b Sill* 
oibc-J J~~. J J-1 L^-U^*j u^^ 1 ' UHy^ C# Jrr^' 



^ yfc* r^ 1 Vrf^ ^ ^UU" • 

Ji-) v^^Ll oVU-l Jp bj 2L$dll U^lj (.LaJI ol^l dJi> 
s^-j cjS" Ji^io ^4-1 k^^-j LS $LaUjjJl t£j=-*U # 

.^^—^Jl yjJJ - -L^p - ^J'j' ^~^J .i^-lJ-l ^L^^ Sj-^Lj J^J/ 

^/>t JaLUI jily ^1 ^UJ! . SjUJI L^UI ^ ^^Ll bj 

.^f-Liij ^-U-l Jj4 t ^ Jcu ^ 3^1 aLijl ^ J^UJi Lj ^bjjj 
jLJ^I Jjp ^ j£\ o^j apL- \ A SJd ^UkJl ^ c^JUl jLjVl J^Uui) 



ojLxpI ^Xf ^JUl 01—3^1 -Up l5 1^ fllji— • 5jJ yill ZjJJi\ jjk; ^-Lj 

dJUi U pc* t^jj^l ^jJlyJI iljLJl J»Ul UT Jui cjJJl jl^jJI ui^lT 
oli .1^1 S^jLl ^ s^lii^lj v L^r^lj pJLdl Uilij plTJUU JJU 

ji\ S jiiJl JLjIjj *-* Ju\jl* JiLio ^iljJl c^jij of -oti j^j j^ 1 - > 



y \ \ — . lj=t^^ ^ 

oblp ji oVl>- JjH Ji Jl jl*JI <^jdl j^^jj c^l ilji- J j 
l^W, iUL, sol ^ai ^U- ^LkUJl .^j^l ^Ij-Ol 

e 

Ol j^) ^1 ^Jl&l iUj W S ^Ul :^LiVI - Y 

Jl v 11 ^ ^ J! ^ u 

^ijjJi ^l^i c~J ^jJiiJi ji v*^ 1 ^'j^ 1 J yJi t^j) 

AtU 01 jS^r Utulyj ^i!jjJ\ J J IJ^j j! *Jj^ 

^jlj-I J ji;) i*U> ij^Lj>-l ^L^*) 1 ! il^LJI Lit ^ Jp c^>-Ul 

JJ ^ apLMj JikH Jup £*b Jl ^LiVl J-^l 01 Ob^tdl 

,(4^»Vl ^ib ^.L'Uj jj^t ^ ^Vl 

^ \jS J ^-^iJ Ol Lfixc il_^LJI j> i^c- ^LjI J o^UJIj 

<3j yJl) Sflj^Jl, 5^1 iljLJl ^ LULcl jjlp dilir V ^AJl OLJ^J 
f y^p A*i\j* ^LiN iJ^I jJS^kil . ljUiT! Jp oljAi *^JULc 



1 



aJu* ^Lil Jjj iuw oU^Lijj fUJl J} ^L-jVl jl ul^J-L 

oA* J^u 4^1^ O^J £jJ Uwl US 

SY _^ r JJ 2 :j .>»ll ijJIj SJljjJL SjA^w- Aa^jljjjsiil OWL-Ll *J^JlT ISJj 

Jjlyo f Aks^ jjj .tilliT N jii If* fe&UI ^siyJl ^UM ci> 



4^^4-1 ^l>i> jUJli .^Ij-^ ^ ^1 *sJI 

^aJ^j t^JJl 4 J 

vJi i^LvLjj \&%>\ ajiCi ^j^xj juit) sjjjM Ji**^i 

0 

r^ljJUIj ZLu£*lll JUi^flj ^IjdJI <>u aS^UJi - V 

(Sj^yr — ' j*' y^' 0* ^i^>*J c2-JL>o ^ Jzi l$J ^ilj 
Ja^Ll .(jUT>U £~JL, JSNI JLp) ajL>^V\ Jai ^ ^ l 

,fi 

* e 

■e-ULa JLj>I JJI ^Jl^ jll ^ ^LL ajfi yJI i3 jJ — il *~Ji5 { j^Sj 

^_yJj j!jJ-l ^ ^jJ \*/%>jl > ^ JfliJl aJI ^y-j a^Jlpli ^Ul ^U-^^/l 



Jl Jst- J ^ <i ^ J^ 1 (•••C 11 

c 

.(Circuit neuronique entrc un recepteur et un cffecteur) 
. tfj fl>Jl 4>Jt ^JTy J & c^i JL<5I I* fJ % ol^UJl 

^ oljd J^-sj t5A *^ ys* oL ^ Ji; ^j-^ ° 



i — 



^4-1 uU } jj^ Jl JjL^l! Ua ^ 



j\ ^lp C-b cAjJjw ^ 4 ; ../7«Jl ObL^Jl £s^r C-jJa5 <3lj~>- j^ip 

cJi coU^J-l .up sxJ J^lSOl jL^u-Vl j^Jj .fULJl 

.Ujup ^J-l £*b j'j*^ 

jji j^Cj .ApUil ^j^l ^ lAA toJooj fUaJl JJ fjJl ^ ilyrjA £~J\ 
ObUll oJyJ^ ^ J>-Jj c-^^r^' OLJVI Jjlp gj^J fib 0L i^jull oJU ^^Ip 

.4>Jl! 5jj-^yJl ^ pj4 J^*^ V^LaJ^-^l jUUJlj 

Jup £~iJl» ^U^-Nl fU*^ ^ (Hypothalamus) u ^_ r *^\3 J ^i\ Lj^U 

U t—ibwsl JjiUj t^UJaJl ^ OLi" Ax^l ^^lp ^j^15 0lj;J-l ^-^ij .OljJ-1 

JSLto -u^ ilojl Jlj J^b aJ^I VaoJI 

Jj>-b J^'^r 4 l^^" {JyJ* ^^^^ ^--J^ 



^1 jLLI Uj-p jj^ 4^JfVl ^ £y] jl^U jL^I (^jJI 

^-4-1 ol>U 2LJ}UI Vl-j^! jil jL^I Js- S >iJL SjjlS Ifv**- ^ j-M 

sJp J>U jt> A JIp ^yrJI o-U cJj .U^ Si^Ul ^jllll ^-IJj fjJl 

Ljf jL^l ,hJ ^ \ o J* \Jr Jj 

.OljiiJl JUp ^^Jl UJl OjI ^11 JiB ^Lju CJIT 

J*>^ A?rb- 'jfr yo" ApJlP J^ljf> SiJUi ^v>w ^Ut jL^-t ot ci~J»Vl 

jp jJjj Si^jjJi j^ijuM ^ oi aUspNi ^ j c^-ifl ^ J! 

.^UJ* Jl J oJ^L-J ^1 (>JI cJjAJI lr iJI) jljJ-l 



^ £>>*U lj$Al\ ^xJl jb (jUJI) OljJ-l ^ J-fcuJ 

.JJl^l ^01 r UkJl ^ o^Jl J iliJl yJJU 

J<C^ 4pUt oNU-l ^ ^UjaJI ^ c~>Jl 0^5 cOLjVi -La L.I 

J J^LlJI j^jI Jl cpji 01 iJ^L. ^ oU>l jrf u 

Ol^p ^U- JVAlsVl ^ i*^^ ^ J^ii .fVjaft ^ ^>J1 

^1 OjLka) I ^jlT p_^JVj <ulill iAUJl ^ yL| apU^ 

r J^Uj ^ UUl y A^S 0\>zJ CJli' cU yu? 4^U^ 5^3 CJ? jo 



4^?L>-J j, ±\y>-\ 4^4 (^i^ JJ (_£ jjl ^L-Vl J jJ^I JJJ pill I— ^Jj O 

J^lJ Ja£l J?U- ^ ^ u iM of Ob>Jl ^j^i Jy; 

^yj #f> ^-l i^jl <JJ^ till OUlL ^ ^£*J kJU^-l ilftj jLUj ^aJ! 

jJUi j£J£j .J±A (j-L-^Vl, <A-jVl u aiJ^i jl Jilia ^ jltsil 
.l^pf JJjj jLUj ^1 Jl J^l J ,111 Lfe^i ^1 S>JL 

OljJ-l Jc- oil UT .IS? JS^ Jl jilJJI I* 

^ ol^T ^>jX oi > f> t/ 11 01 - ^ 

J=W is j* i>\j^ ^jy ^ *M J ^^'j J 1 ^ 1 - Vl - Y 

^j^i j<^i jU-i lJu^ u ct5>-i «>y "^-^ 



LTT^ji^ lJ jti\ pic Jji> 



L^i-I ol* J?Lij ybj (Hyppothalamus) ^-^Vtj-jfll J 

pf jJI ^jfy !>- ydl UJkll ol>Jl 

. U -£*JI j{ Axone oiisLI 
^ (Synapse) ol^UuJl 0L» : L5r ^Jl j^-l j-— ^ W 

tjL*. ^ Sjlf^ ol ^ c(Synapse) oU^Ji ji ^iS^Vl J*iJt ^ 

.dytl AxoneJl Ji \jSj\ 



.oliJl ^ ^iil ^ ^ J 1LUJI L^l oLu Jj oi^p 

:<LixuaJtJl SajLaj J nil jjn t n'i & 

^USI r Jl r -5j .^j^V 1 V*^ 1 ^ j^wslaII jl^-l 4_JJ Il^c 

e 

^1 ol jJck\ ^Jik^ J**? ^ ^. ^ -./ ? - ^ ^ ^ SjLp (Recepteurs) 
.jJLx^. Jj J- Jp LfL^P lJu- j£j^> j ,4a~^ J jl ^>vU^ Jp jl j. — 4-1 J^-b 
t^^i />! ol£l W ^ jU** Jl a5U^J! *Jyi 

.JLBIj OjljJl tf'y J S» U^p 



tr idl pip- 



J^b) j, — 4-1 ^JlL^ J O^Ux~JJ ^j^JI IJLft j .pit- ayl\ J* J° je) 

:5/IJJIj /Jll - Y 

c 

S>_JUil oLi-^lj^ -bJ^- :SJU1 -UUJl <d>-b j^J ^1 oLU*i! ^ L5 JaiiL ! j 

JbJl^ J^*j cVlt* SjUVl ol- jl ^yj\j oJJJ! (ojl:^! S^UI ^ 

^ £^ Js»UJl o}Ui~ll Jp *aJA\ jl SjUVl v^J 

.jjmJI 4<Li Jp s^jll oljUVl oflii^- oljtfVl 

.If^Ur jl 5jtt jt aJO Apjl Cv-> S^aJi OU^cjJi 

j h^j\ i^kii j ^r>i ji sr^i l^i jt, (oiJuai) sjllli 

Jl sjuHI ,UpVI j^js jZxj 
,h*\J <i*\Jj\ l^bj :-M- ilp • 

jiyi jiyt ^ ^' ^ ° 

i^ajI .^jVI JL-jIj oU^Uil JU-,1 oLlij : ^iUj :JJ ^^Jl /tjll 



□ 



JjL-j ^^Lj-^I jl <ju j*/sW pUjJ JloxpIj ijtyhsW ^j^j OyJij Al^JI 

AIipIj .^jli-l (JW^ J Jj^j J**™ J ^-iJl Olj ifcftl 

f l«JL,t c f 5uVl ^ ^oft y> ^ 01 Jl 

J f^U^I JpI^SjI j^iil p+Jb {Jo*zJj .2L*U JbU- 2^JVl ^ 

Uajij 0jW>vil -lA^ <y ^* ^ t)^ 3 r~ r^" 1 -? ' 5J ^~ 

oU^Ujj ^LiU a^iJl ^iJ; oiJ LJU-I lioljjU jl ^Ul Lo ,y L^oU- 

Lindzeh, etal, 1978. p.329 . 0) 



1*1141 je> JlL r :>U:AJ c£>Udl y^! jfij .^1 oltUJ UJlc 
J^i-V ^>^j 2J^.|jJ| ol^.u LS U yi^j v^j^' ^U--^ 0^ Ulaix* 

.Iji air iii vi ^> 

U aJL >V1 Ashanti ^liV! JJU ^ JijJl ^ 01 Li t( *S1 ^! Lo ^ LU 

iilw ^jjl J ^JUj aipjJ ^1 Ob i-S' i>-^Jl Cherokee 

* * t 

«• * 

Uilj ^1 ^IpI SjJLLffJ! Iroquois I^Tjj JJLS 

.jjJfljr*^ i-^J Oj>J 

JLffc Jl ur -&\ ftl^Vl ^tjj .^Mj aUIj 5jl>i 

V^-y l>"Lil ^iJJj c^U-Vl J ^^J-l jj^ 

01 Ji yjJ jjjL. ^J! jtUall U-i U iJUj c4jI»I ^pIj A^jL-j U?jLp c^U^I 



: f UI olCl c^> ^ l& Jjj ^\jfM\ rj JI_, 

^ r Ull ^ csj ^ b» -.^l Ua^ y/ JU; <1H ^ t U L^l r l 

Jlj 1.1 4UI f / UU* ^i^ ^ J^i Ijjj :^UJI \jjJ\ - T 
^p-Jb ^1 v-^j L^jij J^Sv ty-iJl OL-jNl 

jj! JiS'j .L^JJl Lii^Vlj ^UJI ^-LUlj LIpJIj OjSLJl ^^Jl Ja ^ 

. \ :oUUJl ay (r) 



I* Jtf ^Jl 0) r ^Sfl Jl JLjai dJL* c^JLp N\ 3JLU 

Ljj O^o ^1 r LUl Ljjj c J>-j j* aH\ ^ ^U^l ^jU Ljjj tM>- 

^yb LS oLjj (jJwu" ol iljl j^j .«AJ_ ? LiJI L$iJU="b :(J^UaJI ^U>- Jlij 

^ ((OljLiNlj) ^ Jljj Jij .^J^JI j-i^>J OwbxJj tf^>-S/| — La 

c c 

uOr" O^ 1 iSj ^ lijjl CJtf 1^ ^ ^ ^lij ^ 
£^r- J IkiU j^X; ^UjJI 01 Ltj oiJ :fih-yi i j^Ult Ol^^odt 

c 

jij .(jjiSi ^^sj ^jj ji y ^ ^ o l^jS/ ^jji ^ 

. 4pz.tt.Jl OlpL- ^ JUJ A^jj 0>*is-iv* J>- 

^•Ip jj^Jkl flf^ta-Vl -oli^j Jbjy ^jusI JUjy ^^iJ 



,b^>. (YJ 

.£-^Ji JyJ t^f ^^-Ji ^ ij\^Ji\ (r) 



^■jljjjstf pie- Jj^ 



JJx~r j-di ^ N t^Jlj iOL-^1 c bl. Lpij tJ ^^)l Jl y&U 

u^y^lj aJUIj <6^jj JU-l ^flyl ^ \jy^ Li jlJiX J^l^i-I 

olpUilf jJL? 01 v^-l uli 01 JUS &j <kjj*± 

jijJl^II Jb-f y^J ^—^iJl t-'^' l**!/ 5 <0UaJ-l VJ^J J - lP 

l5 ^j? Metopliorique ^ 4_JJ-| .ST jl jl^JuT 

Oj^ili tjJLLI ^ Uj*- ^U-I oij c^Ul !Ai fjJ' 

^ tp/f Ji Ip^>- oJ*U oL^> ^ jl SjlyU *>-j.> J ^JcJl jl 

UU- lilj cc_^Jl jJU^ pjrV tiUI ^ Jii ^ lils tOU^JI 

oU^^l 2^* J± r^-^J ^ ^ ^ 

jUaJl CUP>Uyl 0>U^ U- uyL&J\ uy\* 01 

ijj^ &j*h oi cfi j f >ai ou>i oir lii u st^^i 



*~>.Jr\ Otf* ISLs t^yJl olT^>-j ^UjJI ol> r Ji^M; cJl5" j /^Sj^a^-iJi 

vi ^ jj ^AJi f^iy u^j^ 1 r^ 1 J>' 5 > L^j t r JLLI 

JjVl gJUJl opl^ Jij .NREM u^JI olT^ f AP ol> J j&j 

;>t J\ L ^V>-Vl ^ OU^Ll JU SAP A*J cJjjy iJaJ S-b_^ ^ ^L>Jl aJ^J 
J oL/zpj Vr*^J <J*\ if j^i \^_r^ 

uH^' j* ^ (J 5 ^ lsH 

.LjJp £^ a-jj^ iU-l jS. ^ JjBj ^"ill ^ 

LgJ j ^aj L. iiJbLl ot^^JJi ^ :^^J ^'U^ 1 cr^ 1 

jt-^ly *L)\ c^ij^- \j* ^ cL>- IJL^ L-L-l 

4jI Jp ^^L; jt ^SCc JL^JT ^L-l Jl ^--ij Ji ^»jJIj ^w— o UJJP CjJ^ 
Jp ^Jy>ti jc^l J 3->ULl ClJU yl Lj^f C-jI JL3j .fjyyjj^l j\ j& ^l^jol 
t^w^lj ^Ju Jajalil l] ji-w ^Jp jgj^^ ^^jj^-JI 0 jSCj ^lC 5^U C-japl UUall 

Kretch eta], 1976, p.238. (\) 
Jouvet, 1975. (v) 
Jouvet, 1975. (r) 



YTA 



cJlT (jJl ^LiVl Uj ^Lil ^L^j u-jV L W > " 

l«JU£-j caL jA? 5JL* ljvJI (JjlT ^jL^j 3^15 jjy* O ^ <_£ ^>-l 4jy^ l^M 

^r^ii 5j>ji ciija-isii jr jjUy t^rijji ^u^i 

oli yij-t* 01 ^Ji Activation-synthesis J^LLiU 

SjUl 01 iili J^LiJI IJL4J yJ«J ^1 ^ S /IJU1 Oij cREM <U-> ^ 

CJiJ^JX ij tXs ^i ti\ JjI^j ^ ,ja^Jl «d*i U *uij 

Ji UljX^ 0U c <L>- ^Jljf jlii**J Ji 01j U^Fj) ^/^J 

Winson, 1990. (0 
Bernstein & Roberts, 1995. (t) 
Meme origine. (r) 



* * e * 

cLo(jp*j ^JpVi ^uxTVi \y ^ jMi ^uji 01 ^ 

^ j co loUl ^bdl 4^jJ frldl ^ 3JLJ |JU*j OLJl JS" Ok JyJl Jtp 
^jjIxSIj ls ^-o U jl 5JL.xiJl f^^l W c^j-Jl 0L~iU ji^Jl 

^yaxJl pj^j f^b-Sll 0V tfjJl SjLb ^ d>J^ jb\ o jSCJLI f^UVl t y 

pJUl JiSjl lil /Jtf 01 .oUU S^SUl Lf 

^U'0I^>j aJL^Jj ^Tjiii tA^^U-l jj ^5^^: &\ aJI iwJJpj SL^j 

Stevens, 1996. (0 
Cartwright, 1973. (t) 



.JLTbM a^-j ^jbc oUlj^l 01 J) BIju*- jiTl obji cJU_- 

tLiVi 01 ^j^l 01 Nl tjj-l . ^1 0_£> (JU-I 01 ^ cOljjS/1 
.ej'jj xs- Lr -^r L. l^JiS' OljJVl ^SCl_5 jJLi-l ^ vs^ 1 0j& 

eJif. Faraday ^%S*} t^&ryj f^^ 1 J* 

*o3jJL y^-j J I ^jU( ^IvaJI jS- JJi \1a ^Jl* j c«uJL^ 

^pj^ Lgjb-^lj 0l5~ -iSi cL^j £j j* p-^ 9 " ^r 5 " ^ Ai^UI iSjfJ 

Jlji 5JJ dJJi oJUM jlSj ([J^ OlkL- ^ :Jyjj 
Lucid ^^Jl jJbLI i^l^j cfl^Jl Id* Ji- Oj^l" iSjij tUj^" 
/^jJLUl djjj^- cbfl ^ | JU i *;l yjPj pJUl v o^ (i-iJl dreaming 

ol jU5 L^j O^is^ ^1 oU^jll pJi^ 01 oU«LM 
^IjiVlj OjJlj <^>Jlj O^ilj oljL-Jlj oljUJI J_p- jjo; s^b^- 

cOlj-JbJlj uT^"^ «1JWaJI oUj-i-jil ^ 0^j .UjlJ V> tjtJVt — !tj 

Lindzey et al. i978, p 341. (\) 
Laberge, 1993. (t) 



0 0 C 

* * * * 

SJUp ^ o^U- .SJILjj ULL y <\ » ^&>-l Uj^J i^-jj aJjLL* -u*iJ 
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Laberge, 1993. (\) 
Hilgard, et al, 1978, p.169. (t) 



j^p <£>AJ Ji Joj J>\ il<Li^ ol p-fr« * « 

c^tA^-t <j-* frt".*l Ji Ai^^s jL^>-t IL^Ui c^jj J^5j ciw-^JI oLjiyJl 1$j 
aJ jJL>- ^ ^^Jl ^j*- 01 UzjI 

<£WJ -VO 5 ^ ^ ^ y*J J^ 1 0 ' *-tj£j*- 

S^T ^jk & jtJ^i tfly cs^ tiUi ^'O* 

iPjJaill ^jJU ^ J-ii JaJLs^l L-J^J tU-y^ fi^Jlia ip^Ui^ l3j_*J 

s^fJJl AiPjkL. cJl5o l^ijij UjT-i; ol dJ I* ydl 
jjj If'^^jj Vr^' ^^t^ ^Ul ^ku-j Jjsi 

ls* 0^ ^ ^ oUljjJl i£JL>.| ^ ^ -(^^ 

Jj ^-g-^ajo 01 J^r-j Jj15^ SJju liJUi J^v UAlPj tui*M ^^V*" t_ J ^ 

sLhi OjL^Jl Uju^ Sjl^ ^ OlT -oIj jt-^J^-l (4>- t^^l frill 

^ J-jy 01^ JuLJI ^^^Ji^ 01^ frlil oi Ji^Nj 

^Ap Ilm frL^-l i^yi /*iSjd*tA tfj -^M 1 ^ UiU;l 



3iJ a3I ^jl^I j4^j j Oi-JU L^i cL^UI j^-Li c_S>^ 

jl diJi .^JO-I rj j ^ lojl^ ydl >l>!j ^pLiilj jl&Vl jl 

^Js^ iSj! Si Ol^^b iajy Jj Lilt LgJl .OljUiJ\ lj — Jj jj (ji^ 

b\ f^u^J IdU IjJl^- ^riy ^bLl ol^Jll .Lvi 

^1 5 ^TOi! J*UJi IJu* ^ -k^jj c^JuL! aJU J Iji ^UjJI ^IjJI iUJI 

C?^" ls^^^ J*~*J ^J-«-^ X' j^^l ^ikdl JJ>JI ^ ^UJlil J^j 
^ ^~dl lA> Ja^^ij .aJI t^-^l ^bJl oAa JaJ^j t^-ill J^-^l 

^J^ 1 {Jl y*j futurology Jr^^ 1 ^ ^ — 2 U oLk^» 

dUAT s_j&l\ jJ^} .V-^i ^'^j c>JJ ^ Jl j:^" gJtsJI oJU. Jl. 



Ojfljlii JijWI t^JJ JL^ J JJI^VI jui >fJ J| JJi y'l V) <J 
iLUI J *>U5 j^iLull ^ cl^^LT Oy^j ua^i ((Marathon 

juji j ^ j>i a oi i r u ^ .^jVij ^ jp\ 

jl OUp-UI .JtiJl ^jJl lift JUj jju^s*ill fjJ Ja^-jJj .SJL^Ij 

o^uiJI *-$-^J cjbdl s-^J ^yJl J Ji ^j^j^iil 

Jp J£j* fJ JI Ji Ifflt-U 01 jXj V IJ^J .(Home And Minard, 1985) 

^JLP ^ Jit bybcj ^Ul ^ frbJI ajjj ^jJl iUji jlJUL- 

^ .v->L^) f l oLJL*U J^pUl (ol*L- A - Y) S^bdl oIpUI 

cJjJI IJU Ji* J c !>U>fl oLL^p Jl ir-LLl jl, OlT liLS .iLUl 
J| AiL>l ^-1 (J j^l Ol jiAj UU JL* <j a*Ju51 0\ Oj^Vi c ^ . /^fli l 

^Jl i?LiJj Jji? aj^Ap V LJl- lili Jl a^-LLI 

?fU 1511 cLJlS Jlj H ^ cJjLJI 

3fWi (Klitman, 1963; Webb, 1974) -y *aL**r & JT f oi jii 
t^jx^Jl oLJl UJajJ S^jLiv- '^jJl iLkj jl ^Ui tJlj-JI lift ^ 
^ ^ji y> t^j^JI oLJli .oUljJ-l t yi*j J^p (Hibernation) 
, f Uk]| jjL^ ^ (^JLL^I *liiJl J^ii oLAiJi ^1^ J ^ULI 



^ ^j^l t-^l^** tals •■^c^ > ~ (Jji^Jl oLJlj ,X>^jJl 

d\ Jlw V <y* u*^" s-'U^i t^iJl j-iiJl ^pi^ t-^Jii^ -uli 
t^J! JlT ^ jJ- \£ 0\jJ-\ f LLii -I oUl 2LLfej O^J 

aJufc O^j ^j-*-^f*l L^^' &\ ^ — " 4jJ^\ ^Wj p-^* ;Uj^Pj 

.Silkll ^Js- _bLbU ^_Jl>o ii^i (J^ 01 >^ tfl-J CjL'IjJ-I 

ORCADIAN CYCLES iu-a^l 2bJjjUI oIj^jJI 

.Day-Night Cycle jW^'j JJW ^ ^ .r^' 

ol^JJ oUjJ-l jJ*3j .Diurnal Animals j^JI O^k^ 

.-ULiJI jl Wakefulness ^JkiJl ^ iji^ 

apL- ^^-pj ^ J^* ^ <^iJ\ J-^j 

^ SjjjJI o-U ^Jsy .Circadian 24-hrs. Cycle vis) 1 

(ij^ Jx* V^jU- CjI^JX A^Ja^ll SjjjJ! oJu ^vVj -^Ur^'j OL-jVl 

^ C-ijJl A^i' ^r^J ^ cJjJl ^ j jlaJI Oj^sij c5 ^S/t objlSOl j 
.bLiJI ij^J! Vj UJI ^ s^lj ^ (Webb, 1969) ^ 
Sol jlil! L p 

- ^_>)l oljiiJl ^piJ Free- Running ^1 <jjA* fyk Jt- jliil 01 -t^j] 



LiJl ol^Jdl ^ .Jiji. ^/ ^jLAi ^jJl (5jjaJI Rythm ^ 

iUi ^ ^Jl Internal or Biological Clock v-ji^l J U>-Wl apLJI 
jrJu ijLfej ^ *J jii; ^jJl .^v^Jl L^Ll ^ J> yd\ (Aplysia) 

JiJl (jA^t yJl i^.yJ iSr ^\ jLjjLl <y ^j^l" i^J -fji 

c^jl^J <y J^UJt J^r^o o^-L5l t e\* J> Ganglia 

JuU ajI>^1 Neuronal Activity i>Lij OlS" Ujj 

Lj>U .iJLaj .Lunar Cycle *u-i; y> Jjlij t^jJl 

JLaj .II*. olyl^ iyj^aJl oUzJl l^J jik; lL-^ ol/i J 

JS)} j»t ^Uaj jij Sjj^aj C^Jc^ L-JLaJl CjIj t L; *oldlS' cJilUij 



rrv 



jA\ j$) J^j ^ ^ ^IJL 3 ^ sop .Pineal 

J* ^ry Serotonin c& JJj^^ ^jL^JI ol* j^Ij t^jJ! 
u?j>jj~^\ Melatonin Oyj^^' y> ^ yj '<jrr*^ jV^ 1 

(^jjj^LH j±\ c L5r ^»JI jl^J-l Jj>-_j Serotonin 

^ J^-^ ^y!>Ul ol \>^j '0?yjjt^\ (j* Melatonin 
^ l^WI Lr ^i j^JL dUAT a5^p aJ cJlT Ujj .ilsVl ^ SjjjJl 
^rl jl^Jlj JJJI L^lj-f; j*£0±fjA o*- 1 * ^ -^^-j -0UJ>l 

Oi ^JJ Is^jI aJ OJj£ y^L- ^Jj (jy jJj^Jl Jj>o £?V ^ cT* 

.a^L>- Culture ^ -k^ 1 ^-r^ j*^' ^ hjsj**^ 

CHARACTERISTICS OF THE a Mi II - f^JI J^U o^Ua* 

SLEEP-AROUSAL CONTINUUM 

Ljj=t- ^Jj>o IjJo J^LtJ! jt Deep Sleep J**jJI ^ jJ\ L5 ^a5l 
(1972) ^ c^ljJ\ ^jl^u-I .jil^J ^jl^I ^ t/jUJl 
iJ^LJl oJL» aJ^jJJ Activation j\ J^UJI E.Duffy 

AjjlirJVl ^ A5t>U il^jV oNjl^l L5«^i; -Intensity of Behavior 
^ .D. O. Hebb ^ ft ^ ^ ^j^^ jl Arousal 



jU .k^jiil jJ-1 IJjsi i?UuJI J-bw ilj lil Ul . U..:.,;:ll -k^_p 

^ iS\)\ li* _L.j7 JjVj iiliAj .<_£^l j^jdl J\ ^ *bVi 

.(Berlyne, 1960, Fiske and Maddi, 1961) 

jj&c ^ Attention oLsiNlj Activation ls^i^ -l>Jj£ 

iL_~UJt J- 0 *- ^ ^* a** .Arousal Sjjti^Vl <_Sj^-* -^v 

4^jUilj «GI» l$>^>^' jM - ' J 't/*rJ'j "j'-^J oT-*^ JJ**J 

o^-T oljJJ ^Ji: Lfc^p S^-iT <_sy-! ol^J^j c-xLi-l £k~J ^^^N 

.(Salitu, B. et al., 1973) u^jkil o^j-^' dr 4 us^ BSR 
^*JI jl^l L-J Lj^j .^jlx^ljUl ^*JI j^-lj ^jl^Jl 

Sjli^II oUUJU L5 ^-o U ^Li ji> ^ u^^Vl 



O^Oj OjjjI O^rj 05j ^\J\ *jj J* «-jUa5l fUk^L E P 

jl toUjjJl ill: Jj> ^ ^LXv J* (1969) Eason and Assoc. 
<^=Jl oUUajl obL>^| JLp jJb l^J ^jsVI ^ Arousal <>jliu-)/l 



SLEEP, AROUSAL, AND THE EEG fd\ ^Uj^ «f>jJ! 

lsjJI ^ EEG £J! Js>!\ J^-UJli .^li ^LU .uAl tjal Ull 

-kjk^Jl IJLa JjLirUaJU; JyUI OjSi Ujjlp ijlis*-)/! <JL» 

Ja-^i IJUj .Small Voltage S_,J^ SajJI oli i^^t oi^Jdl ^ 
oUiji yl/Jj .Desynchronized Pattern ^tdl Ja^JI Ljr <^ 
c(oU Sjja tf f) >V (Yt Jl U) us C 11 W > ^ 

^ju^i Ujjlpj .Beta Activity ^ ol^y o:>^~j ^JJl i?UJlj ^ — jj 

CjLr 5 -A' °-^J • Alpha Waves UJI Ja*Jl ajUj^ 

.^iljj .u^p ^rjjj U-up tBlocked 

UJl jU t^r^ 4 l/'^p^'j c0l^2-*J^ CjLlaJI Ujllpj 

Ols Op-j^i- Ujjlp W c^I Ja-kkJ! ^ ^j^J" ^1 ^ 

UJl olilT L5r «~~J oU-jll dJL&j c(Disynch) Lit J5I ^JlI 
4jjI^-)/I £l! Ja^; ajI>^I ^* Ji jl .ijjjLt cAlpha Blocking 
v^^- i^^ 1 ' -^ LtlJl y> ji^ 1 -EEG Arousal Response 



Orienting Reaction **-j=Jl ^U^-i >^ ^1 v^jJjj^JI oljJcJI 

Lower ^ J 5 ' EEG ^ -k-k^" -kr Drowsy 

jla ^ jijill ^JuJ .iUAS" UjjJl^ Jo~. IS Amplitude 

jjJUiaj J^^li Light Sleep eJLjii-l fjJ^ <W2jL/2^- jJtf -laJa>J 

uLl^ J oL^-jil ^ oUi^ ^_^>-j ol> ^ii ^ Jil oNj^. 
ls*J 0 ^ - ^ 0 <j" 5:>lp °M ^ J-^J -Sleep Spindles fjJl 
^UaJl ^jJl ^ tDj£j EEG Jl *^U-^» OU Deep Sleep 
^il oWy 0\s Coma ^L^l ^ ^jj .Large Slow Waves 

.<k^ i*k^* SjtJaj tl)_^J 

STAGES OF SLEEP J^l^o 

Js- lJ^cJI ^1 ;EEG Ml k-k>J JJJJI Ji^JI aJI 

Deep Sleep fjJl J\ cJjSfl Very Light Sleep 

c5d> ^ f^ 1 oHr l> o^J ^ ! fJ 

dUii'j ^1 iUa^J ^ Slow Waves oU-^il ^jr-j fJ^ j' 

>c ^1 Sleep Spindles ^51 J 

^ jbj, ^Jl oWjil i-ui .fjJl <y v^l ^KA 1 ^M^- 1 fjJ' 

t J. VI J $ $ SJl=U J^I>1 

jdlj Large Slow Waves AiiJI oU-^Ll Oj^>- J-u^j 

jj^ (V - \) ^ ijJ^ ij ^ Delta Waves ^ ol>y ^1 cJyJ 



Slow Wave ^uLJl ol> jil ^ oU-y <uj ^ir; tsJUl ^ — jj 

a* tJ cH^ CS ^ ^ ^ ^ CS ^ *W U ' -Sleep 
.kjiix; _kc jls .ib>- JI oJu J">U REM jy<^ huj~}\ olS' J-l -dUo" f_jJl 

OV j The Waking Pattern SJiSJl 5JU J Ja-JI ^ EEG £U 

cfe-y ^ Ja* j^Ji Ott j^Jl ry J! ^ ^ REM J1 ^ Jj^l il^JI 

^ iU-JI ol^i dJUJii .jail; ja aJmJI <JU J oU- JI Jax EEG 

((Paradoxical Sleep ,yaSLdLl ^ — " f>JI J^-L-* 

JI LlJ* ^ ^ . J> iUJI J L/2 ^l iJLj r> JI J ^UJJI -Up, 

jay 01 ol^Alj .v- 3 "^ '^J ] ^ uh'j 11 

■*u#-yi ji ^ J jj^t *m fi yai <uji ji ^ ^^iii j^ 

JI SajJl ju, j . JjVl J| UWI i^- JI JI 3iJlill iU- JLI JI i~l i,!! 5JU- JLI 

JL°- "JJ- 5 y ti^s-jj J^ 1 jj-^" bj^ J 2 ' ^ I-aSCaj ilS^ 

J JjVl JI LU L~uj Ji* iol ^Jl *U JI IX. 0U oij 
us js? 01 S^Jjijj J-l ill^i EEG ^11 JaJaiJ JI «U>VUj 

r JI .REM Jl ^jJl y JjNl iUJIj ;oUjl fr Jai r> Jlj yjill 

OV-U. Jiii^j Llf VIp ^c^I OIS'^- 01 Jbf SWS OWJJ frjaj 
ty J^i 'f^l -1*^ J*j^i dJJ-iS' ijj-idlj c^JUll Ob^pi 

J>U- Lit .UjJl ot>U^j ^jJ-l Sik> J LSL Muscle Tonus J^Jl /yJI 
0<) Ji (° «) Jlj>- Jjw OAji o>^l olT j>- Oli tREM JI oli r> Jl 



Pulse L ^Ji Jj*. Ul (Dement And Kleitman, 1957) iLiJdl ^ v 

^ L^J jl c3!>Sfl ^ JLi REM Jl Oli f yU JjVl il>.JL1 J>U J 
^^JLil Lyj-'rtSU ^ u^U^ij^ *-^J^>xi jj^^ es*J .oL^^I 

^ ^jUv- jJ^ji ^U* 1 - 4 (1962) Jouvet *4yr otfj 

J}U- JjjJLill EEG O^-JI aij .SJM 5 y^Jt ^ oUljJ-l a-U # 
JX& ^U. j*, .EMG JU^JI ^LJt U .Desynch ^ > IW W 

ky^JI OiV^I olT j?- oUljJ-l dJL" J ^JiJj Theta Waves 1~h 
^1 J ifcpJULI ol>Jl Jl iiUVL REM Jl oli r y)l >l r 

iJU-if .JUiwJl yjJI frU^-l REM u±*U iyj-Jl 0^>l v>wyj 

jL^-l J REM Jl oli f^Jl J>U SJIp sJLi oli oU-_^ J~r— j" ^ 

J LGN S-iU-l 5\>JI ^ij cPons 5>^JI Jj RF 
ilLAj .OC SJLiiM o^iiJl J j i(ks*}\ JJs~J ^1 l\jS\ 

SljJ! ^ o^>— Jl J Spike-like Waves ^Tj-i oU-y 
^ j& oUjl! aJU Dji^UI JSU%j -GN 3-S",l1 

J^l Ififllij ^ Jiii PGO c5 >^J1 - - JMM 

iio-s jji^ Uj^Js J j-J L'b LjjV dUij S-i^-Jl u^-il olSV 
.REM — Jl Cj£^\ CJ€ y- lyrj frb'l y^-Jj jJ^J jjiS^I 



Stage [1J REM Sleep and Dreaming 

c^U-Vl ^ UU- Paradoxical Ja&&\ f>Jl i_-^-L^> 
o^^A\ .(Dement, 1969, Webb, 1968, Hartman, 1973) 
j^-j aSj djJ^H IjJlT ^1 REM (>JI s> J^U jjJiij, lylT jiiJl 
.tfj^j [JU-! jlo^j REM Jl l*i ^r^. ^11 sjULI ^ 

SjVjJI ^jo*. JUI^I J REM olT>l jiissj 

jJL j i. j^Jl *LsM J\ ilJJu c^j'U- lf> £j>il oUI jJ-l dli-^j 

oVT >l Oli fjJl J}U ^JUk Jl f jUS ^1 v-JUij aj^Ij ow-Jl 

^ iMr* ls* ^ ^U-f J 

O^^ill REM -H frlif J^liVl oly. ^ (*/Y ■ ) ^ii .oW-jil 

AaJ ,REM kj^Jl OlT^ c^i ^Jl 4jLkj ^ U ^ 

c 

\yj>H 01 Ijiilj ^JJI Jl^-Ji uw^^p^ll ^ iJU iljJL. Dement 

oir .yi^ fbi ^ jj iuj ^ sji rem ji ^i^i^ ^ 



Jk, j ^ y&l otS" REM Jl i^-y J*=- Jj ^ 01 Ol^^A* 

jlS" <ul i^Ul Jl>-j t^lj-Ui S^a .REM Jl fyJI J Jj^r 

.REM Jl ^ OU^LI cJ^I 
:>yrj jj-^^iil REM Jl ^yi\ di* I J">^j 

J S^ljjj t^^Jl J S^LlJ t ^>j>rJll ^ ,^S" ^\ J^\^ 

ol ^JJ jl iLLJl ol ^1 U ^ ^ ^ REM J^f^^j^^o^J 

>A u^S REM 

OlT -Ui .REM 31 Jb^l J_^' *v-Jl <y ur^' 

J>j>ll ^ Jaii (/\ =\) REM Jl fyU f>JI cs (/Y^) 

dJSjf Sj^ j»y& ^ LUT REM Jl fjJl ^ 01. >l SJL. O^lj 
^ 01 Jlp .REM Jl f>Jl j>» l^Liy ***** P J 2 ^ 1 J^- 

01 cREM Jl cj^I p^Jl ^ 01T 0]j SiLJI oUjjJl 



REM Jl fyJl jjl- J^j ^L^i ^IjiVl ^ ^j^l jifi J* a-i* 

(jr J*L" jJI k^Slli .REM Jl fjJl J Jjkl ol^a JU-if ^^Jsi" iU f Jl 
REM f>Jl ^ Jjtl ol/S Lr al" fjjl ^ Ujj ipL- 5^ Jlj^ 




4 oJJLo 



jup Attention oLjVI ^JU; jl lJ^JIII t y» 

y ^iJUi U ^» t'udl IJl^J JjjIj ojLxpL illj^Vl ^JjJj-^ 

tJaSU-l Jb til*U a^UI oJlT liU .IjL-^ UL^SI L** l«Jl 

U^IjJI bfU^I aJU- j{ cLjUSI ^ *j\j5 AS yJl >i>l igpA t y 

^ U.U j^SL* Lib uli tArj-jjJl cJj^l ^ bt-Lill dJJS J\ 

^ oIp bit VI 4;UUi, f LiJ\ 



i'jl olj^ 651! oLa^ 01 j^piJi pi* ^ lijy^ Jij 

^JLaJ ^jIp" ApL-o Iljc* i eUiVl j^jJ ol jJJi c*Ji*Jl SjLUII t^r-^J 

•Ld^U Jj^k!! j/^JU ULf -Oj pj tl^i L)Ui)fl ^J^vo U 

^.iilj U lUJl ^yJl ^ aiT lit UUl" -uil jbixj tfl ^ il U! 

1*5" o^-p jj^ «jb>Jj aJI L* o^ljl jj^ *uui4 L>y <udl Lip 0^ 
JJj Ipljl oLxsVl aJ^p OjS^" a5j .5-Uii ^ ^Jl blsJl jl SUsi *1p U>tw 

Ol^ cull Lupj j^T^il Ijl^>- l^i 



Yantis, 1993. 0) 



j>^^j^\ ^* J*^ — Y i A 

lUS^Ji iijj l)1 aJJ i—JUsj Ol£j t-w^aJ 0^1) (S (j* iikk-* a)L*j U^l* 

c^JJ) %j*>J& Otfj L5 uJi OiV* ^ 
j> yi)l l)I Oi^ ^ii Jj^k ^ 4] L5 k*5 ^ Oli jlAl jLo yiJ\ CAT li| 

jew z&jcJ\ ;> jiii 43_JU iJLit &Jwwai cJ\T J UiT SJa-^j 
<o£ ^ >i\ cJlT ISJ Ut tl s >Nl OiNl je> 0 ^ oVl ^Ut 

.4s*a( JB ^1 oUSOl ^ ^Ti (uV") 
cOl^uii £^ »l ^1 d*j i-LgJI ol^Ai SjJiJl 

— b c 

u>j jL^i ^j^y j' t^-^ ^ ^^"j J-^ 
^ oh coy ^ ^^-^ <^ J^ 1 



Gazzaniga, 1930, p. 86. (0 



c t P 

■oLii? Ujjlpj c*--^w ja\ oL^ll jl ^ 5jUiJI jl <_£ji~ll J j^L'Lji* 

£ * * " 

tj^y OjjjiiJIj flpijiJl JjU- J5j .IpU L^j l5 >j d\ j\ 
Jl l-LXl* ^rl^rj d-jJli-l kJ^y ;OljL-JI jl Sjlib J 

3^ J^d dAJiT j oUfVl dJU _^ ^ ^ j&b ^1 

0 y>J ti~>v ^jJcu-J j! LlJ3I Ljju £^ LJj-s^ 4~^Jl jJ^> OlS' blj 
^ ^-UiVl bU-lj ^Op JjU-Jj .Oj^JI ol£b 

J^-b^jj .Orienting reflex ^_Ji ^^UAl ls^"^ LLwU^> Ikr L-i O^Sj 

JW S "^ ttJJJbH JIj^JI J jJJj 

Wickens, 1992. (\) 
Hilgard, et al, 1979, p. 161. (y) 



J^ljp jjjaj U £ J-*^ t- 5^ p yj oL^jNI ^Jl>- -Uj^j 
j\ aA\ {/> S^UJI J S&t-Ul ol i^fcll 1j ;2U jjs jll J*l jJI 

LPjJ^jH J-^J*^ lHj*^ L^^J ^^JUj 

^ jg\ 0 LuVl jl SJbJbLl oljJLI :8Jiflj jJdl 

jSOtj . 0 U;Vl <i i^LJI *LiSfl Jii Jt. t3y>-£j| OjjLuJI 

i aLjNt i_Jjf ?.Lja-j 4j^jL^3 P b_^- ^ OU .Jill* cflU^J jb- JWjJI 
Sbldl CoW ^1 fVlj tfrbj- i>uL^ ^ cJlS" bj l^J ^ V 
^Ijil iU-^j ut£ab> b] Lf jifl ^U3) t-Jbf JIp Cjj-^j L^jI 

JJ SUi JuijJ lil ^ y»*S Ji oUNl i^Jk-! Jl ^ _Ar*^ r 1 ^ 

jJcil j\ ibU frLJI Oj^Jl ^ij 0\j L-U J&j ^j-* 

^ jjidt OJ .UU L-U»l y^ji-J (5^1 V 1 ^ ^ 

Folk, 1994. (^) 



' C ' *~ v 

^ ^rl sLi^l J ^jUU ^yJI Jzi-I ol toljLil 

^ ^ySfi lUJIJIj i^li j s/j ^ X' ^ ^ LJI l> 

oWU- IgsJjj I^p JiAl UJ! j d\ JjU, ^jJl jlA\j oUil 
^ ^!>Ui 151 o ,-j>U o*)L> o'u* \>\i* oljLJi 



d\ oUNl i-bN l5 *_j ^ J^j J ^jj^j ji\ p^Ql j^u; N ^Uj^N\ 
jUjI ^ 3 ^1 Ifclp dj^j jb\ v— 4-1 aJU-1 Vf^j oj-T jJ 1 I^a * 

(j; c^~» (J j\ JlU jl ^Lo O^SCj jlS" ^ .. fl/l l 5jU-lj ci_**jj 

jl ftj'y- ^=rj 3 J t^jj-fJl f j iSf.L>Nl ^JtJ! iJU-lj 4^1*^11 Cj\jSs 

c 

yUiJl J ^Lol 0 jj jKjil (>u*Jl ^ oLiNl j£j J* Sjoi j-Tl 

Jp ^--JjJdlJ 3jl£*l ^ j^-j ^P tji-£j>3l f Jij .j\*^ai\ J jlal « ^ i*-jjail 
JjTjj Jp ol& J JUUl liuLJl j^. Jju oLpVl jjT y 

Jp jUaJ CJlT JiUJI Jl sLo^/l J j^Ldl 

ji> ^ SJa^I oA* Ja. jpjUK ^Ct a5j . J^-UI J^L^J! J Up JJoJl ^ 
^ Jl c jOJ Jtflj J S (PET) Xjb jy^\ 

Cole ct al, 1983. 0) 



t5^t ^ii .i^ll dUL- ^ j/ydJ ^j^JI USiJI ^Uil^ £UoJl ^ 

(^JUI ^L-jJl j> ^-b^ P j=r ^ Jali dj!S\ J* 5Jt>- ^ fjJl 

-upjy 05 aflpl fjdl OU oUi^l £jjjJ W evil d-Ui 

* * 



Corbetta ct al. 1991. (\) 



gLA) ()*uJ) 



^jX>\ li>- J^rji J^j y^j*- ^j^i -^j^J 0^*1 i^^xj U Jj>- JUj 

c-^Jl jUai ^ L*- 5 y>UiJ! oJl& iJjj j .Extrasensory Perception 
.Parapsychology u ^ ^ ^ J>\ l&r *A\ ^ 

Sy>j jJLp ^J./j* ^Jj^'j c<J^Uil ljJ*i o\ XlL-j ^'y'j 

ul^l ^ ^Ul ^ ^Nlj J^Jl ^ jjS; ej^l JJJi > Jl^» 

Lg JL>^i cl^LJ lJUu OjLjj pi cJl^ ^1 lilt ^ Jb^ 

<JJ^.\ J ^ I^j Jojj) d\ UjI dJJi .J^p fjS J 

j^U? ioy Oj~? oUi 01a^*-j U-ff lilj t5y>UaH ftJL& OUiilj L^J^UJ 
JjA^- Suij cJjJJJ SLU fdi of 0jJ> Lj JJ (^Jjj) ^^51 



OX-h. (Jl /^Oj^l IJu Ji, iuVl £>j 01 Jl J c^JLtl y> lit- W Ol 

* * * * 

:aJL!I 

jl c^L^l jl oUj^j^ iSlj.il Jp SjJLSH yaj :Clairvoyance 

cl*> fcjlU jJljJlj OliUJ jjl^J JJU^ lJjI^ JLp 

l^j U^u~* c_oly- ill j^l Jp SjJLiJt y>j .'Precognition JrJI 

o^c £uJl j( c <up lJJ^Jj J-i^-Ib jJLo ^Jl ftA^Vl dJUi .^Jj 

Lpi-J* J ^jJL^o" ayslls J^lill y»l^iaJl o-La i3Ukj 

iji^i p^^i J j^Wl Jp 5jJ^il c<£jLJI ^filjJaJt 

j^/j Jys** fiSJjUaJI j^'d J jtj^Jl u ^ Jp Jj-^J-IT Psychokinesis 

, t grt ^iS^l jl ^~p t ^**J (JJL^- ^ ^al jiaJI aJLa JL>- (j-^Jt ;.1<wLp jt-^-H-J 

yjAJl f UJ! t^yj U>U c v; jlili j^ytfl 
Lp^JI jUsVlj o\J=i\ J-JUJI 5 j-^r-Vl ,_A££ ^ s/JJl o^wJu 



Fernald, et al, 1978, p. 156. (\) 
Coon, 1982, p. 116. (r) 



JJ ^Jp OlS" U Jl 4~~J J^U^jj L^p jl Jj il$J -s^r-j c^l <y- 

l_JW- Jl fUJl L^ljl JU l^U* ^p ^ JL~ L^p tUJ! 

^ ajjS ^j^iil sW cJlTj -JiJ-l 1^ J ai^-Lj^ ^j^dl Rhine 
J W . ^ UUi^l aJI ajL>-1 pIUpIj ((J..I-:,.. U )) jl <dp 

jU^ ijdk* Jj>-b J J..C..A1 Jp Jp ^ AilkJl cJilLi^Vl 

jl ^Ik^l lil cJU^Vl j( >U^I Jp j yiJl JbjJj .iJjUaJI J* 

03j .idL Y • A^J U J\ t /Tli Ol (j-o^ S^^wail AjW^I J[ 
Jj cOLU-l ^ V'J^! ^ J iy^i t>f ^ J****. 

^5 VJ UJ1 0t .JJi olbJ ^ Jit ^iLL^^l 

ji\ aOJI gjldl 0l 4jL pljSl! ^ Jlp Michell J-^ t/^ 1 

aJU L^J OlS^ liU ^1 S^UiJl J> jjj; 01 ^ UiJl 



^Sj ^joii ouyi ol J yJi j| j<iii jSfSl ^ f B j ^o* 

Jujll f i^fV o^Ju: ^* v> A^ 1 O^J u^i 4 

Randi t£M\j ol om^Ul ^yj .^I^JaJf al* J Ik; ^ djUuVl ^ 

cij^li ^' ti^ji (j^ 5 J*^" J^J J 

cjj^<3l jjipl ^ ^ Ji (^j-^JJ jjl^l illj^Vl yal^ a^Tla 



Corbctta ct al. 1991. (0 
Bern et Hornoton, 1994. (t) 




^^^^^^^^^^^^ 

Oj<^ oiri^i d& ja oi JjVi iUjU ^iJi ji 

tO^ L^lj 4JiI jjj J_p^j -u^ J^l ( _^Ju Jii 'u-'y-' ^ V ^ 
J& IjM y> olz jc-ji\i ji\ <JU^I j/;^ 1^1 

c-u\i Uip u-* ^ yPjii .oiri^vij ^Liiij jisCiS/ir 

oMj 0j5i 01 ^ »/\M cUUI oLUaJI ^ &\j -^Jj 
^1 jJLp ^ r ^-Ul 0>M ol>! -up Jr ^ll jl ^jJl OlT 



Lfr t^^Jj ^1 vL&l ^JLiof lj £U jJl J^p p^iJ j^-Ju iiJLJI (t -*i ol -iliipVl 
L>- jj jj^Sol oLLt^5vf jpj*^ 5^*ip i^ljjj L>j-*<jJb iJI s.UU 

j — 4-1 ^ J-^tf ■* Ji*ll 0l cOj-s>^ J — i-lj Ji*J! Oj-^Jj ^AJ! SjL-^UJS 
^ jjy Ji* tiUi J Oj~>m <u*/>UJl 4;plU 3 ^liJl £^L;I Oli" U-Uj 

L£A=M J oM^UJI OIj c^UjJI y» JiJl ot ^^LJi cLAp 

J fSJ ji\ o^UUJIj 0j£j U tjt^jl^j • LS Pjll £UjdJ 

J_p cL* Oj^ ^JjC 3JULJI oLLJI J*ju 0l Jujj ls\j Oy}\ ^J\y>- 

01 Vi j^jJ-I 

J ^Ul L^-jy ^1 SiiJI o^iy-l jjk^ 01 ^y^Jl Jl>^ 01 j±j ^>Jli; 

Jl cr 11 ^W^U ULJI iLULl j ^ ijLx ^1 ol V 

Spcry, 1993. 0) 



[a UJJLP ^ JlI ja ^JLP Jp OjOj Ui*Jl U-Ull <i>jJL^ JUw4 

>U^w Uaj \y^Ji Jii .^J 4-^! oLL-p *l £e-JI jJL" c*^ J jJIjj 
^ lylil L-jlipj cSxbo oUiSCJI ^ Wjj ^ ° .Up 

(^j^-l jt-fl J^ lUIT U-up (v-f^Jj <*jIjJI o-U qa Ij^S'Ju 

^1 4^Kll £. Ilj^I Jp U^jj l^-jljlll S-J^Jl S^Lkpl Jp JJjiU 

OlS'j i^jl -Xp-I J »— >^l>- iil^ Jp x ojtiMl jji^ 

jj ( JS' ^^^j ^Vjl jl jjl -A^-l Jp U'*.,h\\j l&j^g-b jlSs^ 1jJ>Jl>*J 01 

tJLcljUl oAa OjiJ^o OjJlS - U-UP (J^lj j^jjii} oLU^--' Ow?! 

^ c^^j^UJl ^JJ^xJ U-Up L^5^j W^j^ J y CjLUiJ^NI oIa ^^Jj 

ja Us J\J^ Ji^io ^ lp>i\ c^^l j jlpI jiil oJU ji j Sjl^^l Jjb/ 

5JlLc* V>J| ^i^I jt-$J^ dji I j^UJ Ji 0>^j^^' &\ ^ ^rr^' J ^w?^l 



de Jong et al, 1994. (0 




-Up ^iJl y^L:..oi c-up :>Lo^>\J jpJj I yL- jl ^ _ / UU ^P^b UA35- jX^-j 

d-juj l^j's Vl f^^^J V iu*^ olLLiJ ^ L.-LLP dJJij L$Jb Jb-o Uju> 

^ li^o Lfi uL^JI jL^pIj L**!jJI ^ jt^ijJ^ ^ L^jlp lI^aJjII 
f li| UUiil -U> iJjLJli <cr iJl jJIp ^ JU>«£l > jr Vl ^ Jljy 

^ — ; L^o co^UiVlj Oji-ij ^j^b <-*yK> ^_~^M ^ — ; 
.o^UijNlj ^iljjdl 0^ -^L^i t( vUiJl ^jU Jtjj V ^1^4-1 



j-^ J*** — - r n t 

^jff tyt -u-Sfi ^ oJir liii .j^i ijUj ji* n iuui c~J o^u us 

^^'j J* Incentive ^j^- 1 JyJtli nJyU jUiil Li 

oU y ^ £j*IJ U^USI ^jUll LJ. ^ JTVI JJ ^IjJI Li 01 

cU^Vl £^ jJ ajjju IJu^j co^j jUiiVl Jp 01 JUJLiJ! 

jjj^JI Jl ^UJl (j^ij JUiJl ^i* 3^U-Jlj cojU^I J (oliU J^ 

J L-LjjI jlS 1 01 Jl jl_Jl ^ib jlii aj 

Jo j& j»l a^-jJL J^Jl UU-iJl 01 j-p cU <Sys JUiJL SjIp jiljj £i!_jjJl 

t 4 cJjjl J li y^Li^ Jl oliibU is* y 4/* "V aLjJ- Jl ^jJ^' t^-UI 

ij^ju LiUi Jp ejUJI J £ j Uili 2L*iljJI ^ JjJj^ U-Up hjt» 

SuljJI OIjJUj fUxaVl Jl bij^a, JUi^Nl ,y> 01 ui*- J 

UUii^l SjJ-l 0t .UUiJI dJLL- ^L=; ^Jl oU>-JI 

jl iL^L- oli <oljl ji- oli s LjJVj oLj^/I 5 ^-^-^ f l_jJl ^ U^c- 

J*ill Jl Jil Jz-Sj ^J^-\ JujJLi J jAl jjJucfti I j5 !>' A" 

4JU4, ^U^jl oUI J JUiJ^ ^yrjji^ jj^ Cr^ 
iU-l ^jlfj JUiJ^I 5jUI J jJjJ ^*JI j^l ftlj^-l 



^UjJI ^ Amygdala 3j^JJI i^U^j ^l-U jl^l jl j-u - I 

^ J^ 2 ^ lt*^" ilr^ 1 cOWJ-1 

^P JJ=» Ail ^ SJl*ij^/l 4jUiJU-VIj ^LaJI ^^Ip j^U 

^llill ijj ^ oVUiJl Jp ^1 SjJLiJI ^ cJ^ IjP 

^Ua~=>1 or P Oj^u p-f^J J^i^l ^ S-$*-^Jl ^UJ\j ^L£]j 

oU^Jl ^Jl^ Oj^a. p^Jl ^ ^pjb ol£JI ^-gJp Jbs l*Jcs- ^UjsJl 
uJu^JI ^ abjj jlT pjdl jL ^ ol ^ .i^Jl ^ jJaAlj Lfci 

/^oLiliill jjjb ±f> j^Jp ^yu - " a^-j 
^ SjIJJI i^waJl iLj-l 01 l-o ^ juJ rSjIJUl UJ-I jit 

Young et al, 1995. (\) 
Gur et al, 1994. (t) 



iJlAJI i-wi*Jl 4JLJ-I ^ _ jjl L^xil iLJ-1 i?LiJ JjuL Lfjijo 

0*<**V ! J OtS^J^ <Jyj* 'j^ OO^ 1 ls 7 -^ ^ f-^ 

oj j»jJl iaJws o:>ljj :Jj U J^-brj lL-j>- JjjUaJl L-iSljll <LgJ*-ljl 4-1 
^^-Jj C p — :Ll i_3l^t is IT J| Uj^ f^Jl J^j l^jij l-JUJI oLJaJ 

^Uiij cO>*^ jty. tu^^f^ (j-* cr^^' 

j\ ^UjIj ^ J 1 J*^ V ^ ^dl jjj^j gj-Jj ASUaiW 

^UjJI J| SA*L1 ^ iSyti ^jull if Ji*J 

jl ^jydl j^j .a^ycJii jyj \..~-.a cO^LkJlj 
V jJ^Jj 5^11 J cJ\jJ\ ^ ofc Ijj^- V 0>aZ ol oAa 

uiiljil -uptf SUaJL ajjii! Jp Sj-^Jt -apL-J ipjJl jl 

.V-^l ^Jl^ Jl S^aJl SjIpIj SSlkJL -tU^-l ^ liyi 2JU-1 Jljj -U, 
ji\ jjl ^ c~~J ilUI oVU-l 01 i-ljjJL ^ Ji j 

^yLi' Ls^w ^JH .A-JU^I (Jliljil J 4jj-^JI 

AJlill UUJ! J^>U jLW Ko\ < \jL J > ijLt \ ^Aa J^ 

^1 olio, P UI J o^i > tJlj-JI c^ 9 U_up ^ 

Shaffer, 1947. (r) 



jl ^X*Jzj cfli^^b) jl L-jl^^ks^Vb c^JLfj^b cj^il JjJL! 4^U*j cdJL^- 

-_$Jl L-Jt Ujjp dMij tlfr-ii iLLJI s^^-l J>^- -iljL^ lj-M>- ^ i r C^ 

UjLj Lsy o> yi=M W j* ^ ^ !i i ^ 'j*** °' 

t_3l^jl co Jul I aJ^j^gj}) ijj^^Jl c4jy L_Ji iajU-^I v-J <._^~>- 

. Jjjty~Jl J J cAjl^il Jp 5 Ja-~J\ JJi c^^jJU j^-jJl 

J^-J Polygraph i-jJ^JI <J?UiCc j U ^1—^1 V^f 5 * 

<y j^fil Jp ^Jaj ^Jl Ut^Vl ^p. iU-Vl -UP ilLLl OU c£JL* 

-UU*~J ULc Ui^ jl^-l |JU JLp jJJaj c^JUl j^Vl j^<C V . J-Lil 

AjUw^VIj (j*-^! ap^j j-jJI JsJw?j ^_JiJl oUaJ APj-^S" .JU^JI 
flrS"^' J jyJUJi ^arJ c jjJ-l ^ jU^-^ ^ JL*^-i 5 jJ^ Ji 



Staufferet al, 1949. (0 



01 ^.uj <p-fc" Ur ^1^ ^ji l jy>* ^ ^Jlj jUiJM) iJ^yJI 

*Jb~ ^ ojl^ ^1 4~r_jJ jij^i ol jJdl ol ^ <Jl jLi! Cannon OlT 

(JUijNl ^ _ / - J dl ^Uai« jJLa tl^-ip U>yJ\ l ^L*\ ^ 4^_Jjj jjiJl 

J^j .jUJlj lJ^LI ^U- J diJi^ OJl^i *-J3 ySfl LUj c^-OCjjS!)) 

JU> ^ JSUl JJUsH ^ O^J^I y» l> J^i 

,5jN jJl ^.Jb* JUJ^NI JfcjMj ^LJ^I Sas-Vl JbyN JSUI J>JI 
.^^iJlj <J>li SJUJ1 y^Uil N JUiNl ^dl Si> ^Sll 



JUijlj ^^Jl 0 yt^ax^j J! LUJ! frl^^f ^Lal! oU-1*j Ojlil 

oLU^l (*LUl ^ Ojj^U o^U^ll frVjA 01 lLU3 y .((U;L- LJ^ 
aL^-I Aj^jJ L^Lii JL^jb Ojy^jo V <u53j ^Jiijil i^jJaJ iw-L* yuiji 

Schachter, 1971. (0 



C 0 

^ 4-*«jLJI ^Ldl .Oj>tii l/ 2 ^ i£*j Lf^\ ^ 

^IjJiJI (T)jUiJVl (t) iU^Vl jt i Jr ^\ Jlp v> 

,^1 4-1 ol>sJl 0" Feedback Jl 3*.iisH y> v^ 1 
3 y^U 2u__4-i ol jjJI :J ji IJU. d»L>-Vl jt (Jji-l .jj^L il^J 

4isL^jj tp i_J^L^zJj ^^5^ f 5 *^ tlP 1 ^ l/^' Jj^ ^ U-jLi 

C U^ UaP iJlj^J illjiVlj U^t>Ul 4iJu4*l Jl^l OjAjj .OjjjPX- 

^ VI U^ju J ^UJI UL^j v^ 1 J'j b l 

Burn, 1975. p. 292. 0) 
. roX ^ *\^A. tJ5U (v) 



jj:> jbo^Jl JijJI J>v -; Jaj .dJUi Jlp ^ <ul ?cL^Vl ^\J^\j 
O^LJ^I J cUj^I -dT d& J~ >■ lij 5JU-I pli ^ J* ? f UVl Jl 

di-jj Jl_^ ^ — -i^- lili ciiix^ Xalj^tj o^ioi JjJj jl J ^ ^Ijlj 

^jju ^\ ^iJ^j c^- ^^>- o dJ^^^i c~rlj lt^'j jj^aJI a~J->- 
LTU ^IJI c^U-j jjJ4 oJUxjI lijj .dlis ^Ijuj^JI (jjU- 

LS^jO^ 1 f^' J^J ^AA^ Jj -(H— Jl JUijVl V^r-^J 

tJyjiJiJI c^^\j dJU Jt. Jl Lange £V JjK" ^/UJI 
(Y) (\) SJbJI 5 JJHS J! Jip ^Llp ^Jy ^jh?j - Lr ^r 

.jUittl (r) S-^jljij-ill >*ljfaJl 

Igjjl ^ ^Vl J>^jj ti_-> J ^2j bjN j_jijL>- tJl jl j j_^L c L>- Ulxi 

jb Jjill Ol^U' JS*^" S**^) Lgjl^j A^ij -tip ^j^p o^ij' 

LiU c^JUl c ^ ^ (T) <i iiljjVl Cj ^ 1 jUi'^l 

.4ilJ_*Ji jl plus^l ^ilsL Jp <JUp^ lije-i" aLliJ V ji J.JJL. £>i 

LJl$^Li ilii .L* — ^-1 LdU- 5tl J j ^ ^iS'l JUiJ^/l j| 
. LdU Sdy ^ ^ ^rl jUi^l Jl lJ^JI v Jb V iii.1 Vjr > 



Averill, 1993. (x) 



ill^j jj-oidl ap^j *--JLSii oiiij uiL-L-j^! ^ Jiujj ,Ji5 ^ *}k£l -U; ji-L 
J* ^ ^j*- 1 * jj^ 1 61 -u^-Jlj o j - ApLJ1 ^^J 1 j' j/" 1 

Ols^l ^1 L^Jl CoJL*j SjjJjO- oUijI dJLl—Jl ^ jtJl J y- o ^1 
(6^^) j^P Ojl^ JLa sys- huj, y- ^^^z — II *j — 1 61 U^J 

I - 6y£* 4j_Ji) j^tSLi ^y>-jjjjj-iJl Canon 

61 Ji i-iyf git; ^> bUspl \ <\\V fU ^1 jUi t 4i>Jl ^ ^Sfl 
>JI t5 Jl ^ lJJbk; ^ ^' ^U" 3 " - ( * ) 

.l-jUsp^L LLiS" IJLjj^j S^jy* ji- UjL^-Ij L— J 5-o-U-*>- ^ ^ L~L>-IjjI 

(J Ip L ^ _^JJ _jJU ^ JLjj^j ^LcJJ tSjUVl jk^Uc- i^>-lji a^lj 

J> JUijVl ^ ^L-Vl jjaJI (6yT) a5j ly. jl SjttVl j-U^ 
sJu> ^. ciljK o-bc l^jU j-l ol^Jdl tii^Jl iLj-lj v^L.JI 



.L^jjJU jl A^Luiil ^ ; -,r?nJl 5JLj-l ^ a*j»-Ij aj.U^ 
jfjU i^il pVtjJ! 01 ii^l d;j>J>\ j\ ^Ju VjTj 

^ iy, JiAilj iJji-l JjUl j&l JLli cAJUijVl J^J! J*^" ^ flfll 



( _ r J JUjuVli iAj^a^JI y AjIp- yli a! a^-L^» CjA^ j\ JUAjVI J—J 
aJU 01 t>*J c>* ^ 4 -^J iiii- tloU- 

c 

^£3 jUiVl ^UjJI Jj^i UL>-1 JJj JL>-I JujjJ-I lLj>JI 01 Ijla .L^lj 



Myers, 1995, p. 454, 0) 



iJUJ-l jl Schachter ^l^- lS^jj .^J iJUiJNl ijUw-Vl ij_f — « jiyu 
^Jb*- lilj ti^jjjjj^l SjljVl aJU-j J-*l>*^ J^-UiU iJUi^Vl 

p^jl) -ki-J? ^ ^ J** (O^^J- 5 ') 3 y 

jJ^jo JJI (Ji^UJ aS'Ij^L dJJi ^ lyl^ cL^-Jl <L*~j-i ey^Li^ 

L^Ip j^J^i 01 tJJ ^jj 015^ lili t^J -w^ij 

^i-^j ^JJI ^JJjll -U^Jj jj lilj clJL^uy OlT <uIj Jjr Aj Jii 

jo* ^1 ^ Ia,UpL Ltt ^di ii^dl ^Ipj Sf jl Sjlili ^ J u^iJl ilULl 
^ ci^io ^JL-j (t Jb^ L-jcp j^-Al ^-uLj jj^J L'NUiJl cJl^ li[ Up 

JU^I iibUi 8 Jia ^jjj tiLUI s^Jl ^ Oi 513 ^^ o^ 1 



U-T Js- bLj^l oWuil jl ^iy^Vi j! gjjfJl jl lJ^-I JUiJl jS iAi 
hJaA\* Lf *— j U Jl ajjI/ ^*rZ>\* . V — ^ dlUi JjjjJ Li dii-wal 

istyj -uftL-UM uDJAT ciy^ JUi^J S^Jj^t Ji^ll 

^^l, oi sjStf-^ ^ ixjvj .J yJJ ^iv^lij ix^Li SjL'Vi 

aj ycJJ LI l^ij" ^Oi-J ^JUijVl S^J-I 01 J^j; ^ ^ J^J >*~?Jjijs*h 
iSU J3 ^jlji^l JoliJl ^ ^_Uj03 W^Jl *-lfcHi .Sjl^^l y^Ju VI ji 
:> ^Jl JuA^ iUij ij-^Ij >*^M Cj* ^ Wj t^iil y* *><^ 

^JJjj J.^J 4j j-- C5>=N! ^ l5 J^^J V^HI 4ll^>- oUji^ 

» 



^jfllyJS v y*- 4 JUijVl Sjlil cJlS" liLi tlJLa l? )Lpj 

aJj^I UUijNl oLU^Nl jjj JLp .ulyJI ^ .jytfl 

t 

^JJ OJl>- 2jaJb>t^ i^-JL-l oJjJLaX-* oL-lji C—^>tS -*3j 

_W>~ ^UoyjJI Jaja-U CJl^J .l/UI AJU-ajNl OLUxJUv^ 

'L r ^i\ SjUMl [Sy~~* c/^J ^ JUiJ^J o jJU 5jj-s^- Jjs»Li» ^ (J Ap 

^ Aij /^l^J? Iju jl JJ JlaUII Jj^ Jli olT U jl jJuiJl 
jjS"iAJ 2J-^p ^Jiu jjli ^) jJNl iJU- j^-^wiJ o j-aJI ^-*>*-^ 01 

CJlT ^11 SJUiiNl SJU-1 (j;^ NUiJl aJUU-I 5jJlU-1 olU^Nl 

.^jj ^-Jj tJuf _jl o^bJ ft4Tlj.il L?J^J ^J- 1 0* 

Lazaru & Alfert, 1964. 0) 



IjJ^So ^v^J SjUVl l^aj^I \yh jljil ^ ^ifl J^LiJlj ^yJl JUjL'I 

-cLili Ji J^' (J! ^ 

>pj iSji ^ c^idl* dAJi ^Jp ^^'j ^r^-J .^»»JJJ 

^JJ^IIj JxiJ (J -ooc uJii^JU ^ IjlJ 0^£j 4jUi^Vl LUi 

JJ jU-ajNl 0l£*l 5_^i S :; .,rgRJi oULjJI ^ J^Jl -HjiJ -V &\ 

JUii^U 5^Ji! Jiljil ja £A$A\ jjy ^_-Jj£ Jj^t t^—okllj 43 ydl 

Ipji jAaj Ji L>l »jjUi .LpUjJI I jJu2i\ \j±j~Jl} jl JJ caJIj aJUjLjI 
U-i j-^aj 01 LpUaJI o^iiii (ji^j^ (J ^ Uaip L* u^j ji 0^ ^ 

juj>; N iJUaj^l LJUil ijij cAj Jji)i (^r^'j) 

oUjixil i^S oLS' ^J^jj JpUij bJ^ol 0l ^7,11^0 ^3 .4^juJ1 oJU 

Zajonc, 1984. (0 
Lazarus, 1991. (y) 



e.i* Jiui .fljiil f Ijii JT (jr iJ^J M (aJB syull Jai\) *f* 

jl jj^lii <JUjJ ^ylj LgJ I ^ L-l ^^Ip Ia J^— J ^ oLUxi^l 

OljJ-l ^ ^ <JUiJ}0 (jjlai Jdj ejil^l J**i jAJ 

Sjsdl o^JlI ^ap ^ UljJ ^ plTiJl J Jyljd! Olj tLLJl oLiiil 

^ ^jjl ^L-Vl j^ljJI 01 OyUJ S^il plys-J ^ j-^j .<_>>JJ 

^1 l r l jju o>J! ^UiNl ^ vJyU 01 .l^oJ L-j/llI ^ ^ oLj-dl 

^^UJI jl iJjUil o AA ^ ^L-t jjJb OUji (J^lj ^ ct^^iJl Jl 

J^l 01 jrJ >JI ^ JiJii ^ 0j^. ^liJl j^S J ^ 

LpLc>I >JI JLTtll ^ ^ Jl UiL. 3y>Ui P L>Jl ^ 

^ ^ ^i^ll J lJLi yljWl oJla lr »lj oiJJl at>Vl ^ jl JiWi 



YVV 



jjj Ai4 l-j ^ c u J2 C ji Ijli I 0^1 o Jit ^Ip Jii .AiU^j ^>o 

gj>.I olJLl ^A>.| ^ jtiJI ^Jl JjU U^lp -u&j tvJyU ^ 

JijaJl JjU- UT Ojv^il ^1 ^1 A-LkP Oj^S" j . JiUi Uiy ^>?l 

*l y <J>Uo ^r^l Jijail iDl ^3 ^pJJ ^ Lg-^ jUJl <^ v l * ! 

IJjs Ji* iJlp j>~\ Ia*U -bi 01 (jS^j .jtiU J^A 1 oUjjjjll 
.apJI <j-*o <^JU1 sjjJl ,y JiUl ^ uijIiM ^-Uj ^ t^ji^li 




5 j£=>\ti\ 2bu-da 



li s^Ui^lj Ojj^l ^Ijlt aJLft JjUj j^i ^y>- U t^U^>-N\ 
Oi Jp .apW^I l5 U Sj^i ^jlp jl Ojj^JJ jL~JI 01 ij\ .jL-Jl 



Jl 0> .Jo- 



t 4 



Cff^lill yML Oyu JyUl ^ U ^Jo" OX^; p-UJ 

J ^ij^ 4il j»l ^U^JI jyu* J* t*^ ^ J^i .Memory trace 
oi^. ^UjJI (J ^>j oLu; ^jus ^ ^Ul !ju jJj iii-^ Ul 



L^Lil lil 5X*l5"j ^-L^ L^W- ^^-1 j& i*jta o^L^-^T 

^ UlJ dj^i CjJ^j OL~J t^lj c^UjJI ^ ii'U ^ l!~>- ^ 

^fjJI 3^UL 

^ if Ul JJiiJl aJU ^J±c~3 a ^*>- ^l>- JUpj a JlfrJ a ^TljJl 

.((^J^iu^l dU^Jj ^^Jl 3^)) JjL" SjLp ^ ^ydl c^_^l li[ 

jl jt-f! JJ ^_JJ! ^lySfl t^oJl ^ *>U»I 0^^* jS> SjbJl aJu jl 



dJJi Ji- Jij .jJL^J p-^il J ^JliJl 5JL<J| j> Ijujl^ 

jj 4jl o^- J jJLii J i^iT a ^>-j UkJI {( /'Jul ^Ll 

|yL ^ Jb=> jp A3 d\ ^ £--^JJ 

JUjVu oJ^U, ^Ulj pLiVlj oIp^U jp wJl! ^jUi! ^juJj 

.Schcmas 

J>$ jiJl S^IpI Jp Jy^' ur^ 1 ^^-^ uA^' ^ 

o^lj (j ^3 ^ SjjJI 5 ^J-l cJlT 131 Lc jus hds Jp J-*^J V tgJi 

LS i>- <ob JJiJl Jl j j^>Juj -^jj^ Jj iUlTj iiJ^ Lgjij ^ 

L^lil £oljA-t Ol £1 U i*J ^-JLi tC 5 ^AJl tf> ^ 
^>U]I) jpJb \£ ejJjbLi. Up ^jjji ^ SjIjJI (Jjl — J^j 

o^"dl UvUS 1 ! oLUJl jl J»i Jlj 3 ^IJHJ Information Processing 
Encoding >v"j JW^- 1 ^j 1 ^ .ob/AJi ^i-aJ ^ j^" 

^L.oJl Jl J^y ^ 0L4J j£i Jp OjSi v-LI oUjkJJ 



01 ^JjjA\ .J&\ UL^f i^-M Jif (^Uil) SJVjJI j r Jlj tJ _^ 

jui y^jJi ui £-^sj>*jj olLjJIj J-^ 

l# Retention J2>U*Jj ^ oU^Uli 0 J^J Storage oO* 6 * <j& V^' 

UjU^l^Ij oUjUl ola retrieval ^U-j^' ^ ciilldl ^LaJI jt SJU-^ll 

fcl*} Ojj S^TlUl ^ oU^UJJ plpo^l y^j cRecall ^idl :o>^ ^ 
j! ^jUjc 2jU^VL oU^LcJJ jL^lm^-I Recognition i 

i_JL4-I j-T ^Jlj o jTlJUl Oj-^jJu j^JJl (j-siJI ^UAp l_JLpI fjJL) U-l-j 

cLUJl oLUaJI ^ja ZjjyJ^^j SubcOllcioUS 4jjj^JI O^-j djjjj^jjl 

^1 i-sj-^Jjjjjijl oLLjJI Ui ,l^>-^i«oj L^J^oj oU^Uil OLjNl y y_ 
j IT JiJ ot^TJJl j^lj jTJliJ Ujup UU-b ^ Jl>jJ- 

S^iiJl Hypocampus Oj^f ^UJI J* oL^TJJl j^^So 



(^^LjjjsL 5 ^UjJI ^ JL^-jj Li" .SjoJl*- yj jSsT Jp SjJj 

i; ^^3i j*i i>j j pjuji y i J*** cA y** ^ 

V 3 ^ oVU- J 5 /iJJI at xi; 0^1 I y^ Jjj U 01 ^ ,£iil J 0>j 

.^UjJI y 2As>tja 0^» J 

_/cJI 5A>of y oJj-Ux* *ly-1 LgJ Jljl <j yo * J tj^^ ft 

y 3iil 4~*<3l 01 y* f-*v^ tL^ol y> UJ aJ[j J\y V 4j ^iJJl 
vl^-Ul £JUxJ JLij .SJljll ^UjJl i^~Jl JLp LJJL* JUIxj CJlf 5 ^TliJI 
JJljt Olj cSiJU^ *l^-1 J jyj 01 j>S oJ^iyi 01 ^ jU^l oi* y 

.l^Jjj^ N <ul U^Jl 4j^*1I!\ 5jJLoJ\ lJ>*v=j 0? ^UjJi y sy- l$\ 

y iiJb^ $S'JA oLj^JJl Oy^ SjjU-I ol^^— dl yj 

y!l oUjLAl Jp Jj-^ai-l J Silp jt-aLw yl y- o-Xp OL JyJl c^UjJl 
y iibk^ J^ln (J[ JU-I Sj^j J-^u 01 J>S <sjiA\ oSa 01 ,y*X tOyJ 
Oyj coJk^lj LflT 2L~^JJlj ijx^Jlj S^aJl ^UjJl S^ii 

">l> o1j-m5?^I S^TUj iAj L^U-I jkLAI J LJ-I SyM ^_J\y y> ^_JL>- 
jl mjJUII cJK' lij .^UaJl sy^l y ou-J iikai lJ^L L^i^l ^ 
^ik^ y jSf I ^ 0y^" JUL j jL^r y ^1 LgJ il jUo 5j^I ^Jl 5 yU 
JLp ^jy^j c<f=r ,y oL^*jJ\ jl Jy!i .lLpUjJI 5yxl!\ y 

y t_Jl yr Oy*j" i^i^ J^L^ o\ L5 >-? .l^ ^p 1 ' S-^ y <1 jiJ^* l^ 3 ^ 
JniJl clk^ Lfuj LJ jjb" S^Juo- i^U^ jtL. ^ Z"-^ 1 lH 1 
a-jc**j ,yJl ^Ui /I y 01 yj Uwl 

OUT yu J^-^ ^ ^'j ^jr* ^ Ji^ 1 ^ Si ^' 

Mc Carthy 1995. (>) 



jfl^ 01 VI <Ljj l^uj 5^ ^L^-Vl oLL_p 01 jl ^UoJl J 
01 ^njt 0j^ 0 J ^ Ojj'Uj ^JUl ^Ul 0L di!i ^ ^J^jj .llj^kl) 

t-^Jl j\ oupL* cJ-b>- tjj^ljj- Oj^Aij 

L r ™^ OJii Ji Oj^l 0y J jjJLu JljJ U cJlS" ^1 oUJLII 01 Jl dUi J 

oli^TJul ^jjSvJ ^ ^UjJI apLo Oj^I dj 01j LJU- 0y>-Ul 

^L^jJI ^ SJjA>- CjU=»LjjI ^1>*jV 5JjJU>* liJ^L^ t^J^ °y L>Tj * 

Ijl^il LU*l jl J^ LJjJj *_jL~*I -U-l JbJ oJuJ^r uijLi-* 0 

^jju [£ ^~^*Jt tfJULill lJuy jjku '^y^ 01 5JL»J^ ^ oL^ 
OUjLdl Qy± fjj*j 01 ^r-j^lj .^^1 ^^J^j u^LfljJ! ^ru J-^ljJl ^ 

Lf c^JUJlj SJjJ^-I ^LLtdl ^ J-^1>J1 jj^i oJboi-l oU^Uii 0^ Sas^d 

Crutcher, 1991. (^) 



JjjkJl Oj-*^Ji LLjJI flJus» ^Juj.aJ LLLv S.i^>-_*i1 iw^s^xJl ot>U?ij3l Lfykj 

e e. 

pz> l^j ^1 o'jlII iL^ll LgJl j-Ljj .Long - term potentiation 

5JUJbi-l oU^Lj^l 0j£s 01 l*j ./Jdl JULj pldi 
JTj ^/JJl* »/ lJJI ^ ' L -JJ^ 0 r 1 Oy V JuSll Ji>Jl 

Jj^-j ^J^-o ^>_^r^l hj^J i^jJj>- 4-_^aP tiljLiv» jjj^ 01 
^jS^- Ojj Jj^v. S-U^ oLJjji jijSO- Op Jj>M 01 coLJj^ 
jA^; oLJW US j ^ oLJj^JI ^./j 01 iJjydl .^ol! ob/i 
i(DNA) ^U^SlI ,y ^J> l^ljS J-^U JiO- ,> ol^-l jp 

01 ^Ji <u'1 oL^AJl ^jij^ ^ ^s** ^W'Jji V^" c/jJl JJ-^ 1 

jjj<0" SjJuil eA* JU. Jji Olj (S^jil 

Malcnka, 1995. 0) 
Morris, 1996, p. 256. 0) 



o-O-l s/li l^Jji Ujjfl sop Jl LjJ ib^l oU^Ul Ju^J 

jui ri; jL^ij aJ^ji s/iJJi i^ijj j ti— 

— — 

j#i oJUJl Ja-Jl J^brl U .ipUJ! ^ pIj^I U jl c^jbJl U\j* 

co^i jf jup^i pbi us ji gu /d* i# jJi sji^vi s/ijji 

d>b:Vl aJ^j iSUi-Vl |3 .;-?:aT olUUJI ^ \jjS Dl ^dJL yJ^-l ^yj 
^djj caJNj S^Tli 0?'_^ ^-L" Aju y&* j»JLaJl Ui cLc^r- 

jjJJIj o J j^lj 2i yd I Ul cO^> o ^Tli jJl>^ J^ji 5 y y? Sjjj-^ 

.SJIy>-l o^Tli c^jdll ^y> C-^>-y>- lit 

4.uo<nl) SjSlillj iikj^uxll SjSlill 

uLUU coU^I ^ Jlj~J ajWI a^-j^ U ^dr Lj^p Jjl^ cluT lil 

^yj .dJj ul jl OU yU^ ^dlj j^Jl ij^j^aJl S ^Tldll j»Jjk^J 

^1^1 S^Tldll ciyu U dJJi JjUj .^jJI ^ 3X« JJ l^jJ^-i aJ^U- 
ydU OUJ^ jl 3^ iSjy^ ^ J J^ 1 J 1 ^y^l* ^ ^TdJl 

Sjlll J^t sL^j t^jj; o^lTj dd'jL- ^d=7 d\£ i\a 

O'Dell et Kandel 1994. 0) 



t ^JL p^^-iJli)) .«UjL^ V^J- 5 ^rci*^ f^i y^l d^jjj .5/^ J 

.<1kJjJL Li" (( ^TJb 

^ .^^l ol^l jU t}jLJ\ J ijy I^JU dJUi £*j (>) /JcdJ 

:5jSllll jtOUj 

liUi cU^ /is Iff X 1 ° U -M' JLJ ^ 01 0* 

^ oSi if> jr s/iJdi ^ *«J J* Jbi s/uui 

JUil !aa ^ dJLLJ i->- U£p I^uwj ji> oU>l li/j; Jl 

Rocdigcr, 1990. (\) 
Anderson 1990. (t) 



YAV 



U jUJLJ c^_dl oUjLdl L$j LUp ^JU; ^Jl j^*JI h>-ji villi 
U-ULl 0j& SiLJl biyc- ^ L^yj IfJa^j oOjJuLI oUjLAl ^ ^^U; 

.J^l U^o; OjSsjj j^pI 

Aj ^S*\i ^ij^j j?* "S^^-^ ^— 

jlj ;-Lo ^ jLz>-Vl ^ jU^I iLu-l j^i^*^ ^^IkJI lJw=J 



^Jl oU>U! ja Jjiil oU^p ^Ip IjL^ lI^UI 4j ^j^I 
.pjJ JJ I* ikJ ^ Ij^o jl [T _^Lp jlf jiAJl 0j>-Vl 

3*j~«jJ Obrvl^l J>\ jUj^U :>1-Ui*-Vl ,j! IjU- Ji ^^kJl jl ^i^Jl 

t _i_b>j XL ^kj IjjU-I ^jJJI vildjl jU IJL^Jj tU^Jy ^Jl Slt^Vl Jaij 

j^u (^JJi JL&V! aAJJ jl JjLc <_£^: — « jL ^JbJl oJu Jj^ -xJJj t oj^J3 

. 0) ^Uii j^p 

4aJUII 

Bernstein et al, 1997, p. 233. (0 



TAA 



^JJ LJ2jI L$Jl Nl cu_ — ^-j :>Ui~J a-iyL^ £^ N oJu-bM ^'^"^ 

y*- 4 ^» (J^ia-J ^tw2j ii-^>«J ^^^-ilj LA^Jl 4_i jA.) cJLpUJI 

ij^J i>^rJ A-^vaxJl iSLjJl ^ y l-^-j oJujj-l jj^^J 4^3 ^ JJ (^js 

^ t_>liall i>L$J JaJJ Si ydl ^ 3Jb-j ^1 oj jJJi .50jJjM oUjLdl 
oIJ^JI Oli^LjjNl oJLa l£ yc3* .S^IJJi ^ 3:u^l! Li^i oU>-_Jl 

^ i^jtj jsrSfij j^Sfi aj^jjUi ^jy! ^ l5>ji ^ 

USJI U-Uil ^ J^y ^jjy J^> J*-^j SjfUJl ^ i^j^j 



Y A ^ (jr^Asi^ Jy^ 
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^Jj^JJjJt ^LC^j^aJI *i^sJLx-aJl "'K^ ~i ^ j .LAjaA 

i L. t 1 1^ 1 * 1 n f t^jl ^ l ft < ^ | i,**ll -*» 1 i i j^jj^iij 









tljpU-^^lj LfJoj^>Jj oUjinil JUL ^ j.,^flll 0' Uj-il 

.juSfl 

SluiaJI SjSlilJ 



^ j& ^ c/ 5 ^ cr*^ "^J^ L -^ > " c cT~^"' 

J* \xpr Vfc* XLpi\ Lie jjljai yJ! After image 5jO*JI Sjj^Jl 

.5/0)1 




oAaa^ aJ^jo OjjJU f^JL (^AJI ^UjJl 4~J-I ^L^pVIj jld dU T 

.^i^ju s3\j>y\ & jm* SjLiij ^ ciii^yi 

dljJlfl ajUr- ainh 

>g«jVTj SJl^Jl ^jyLi lilj^y 4*1^ J> JiWJ oj^j J^L( Jjuj 



iilbsil a^\j>tj iiJUi J Ljcu*v- L^f** oli J-*-^j oLAS" ^JS^ Jp UUp 

tS-M J^ lt" olg^u.U jLiz^l LL^ Sensation ^-Lo-Vl 
^L-oJl Jt Ji=tf jA\ CjL-^^JL] i^-jj U^p Perception ^Mj^'j 

oljliVl ol &3Jb U*-p iM^Vl d\ iJ '^r^ 1 hi fj* 

01 c^l ji JS* lijJ^ U-^ jJbj £UjJI J\ iL^IJl iJb^Jl 

o^? Iaa ^ .j** oli oITjJl- Jl L^J ^ N oLL>l ^UaJI 

t5y- dbl IJU Jp '^li- tfy tii^l ^ J 2 -*?- ^' 

^UjJI c^UjJI Jl ^L^fL Jfas ^1 fJ ^l ^ dU?j V^UJllj ^ 
v*JJi J Lu^* L5 ^J^ 1 U-*^^ J ^ ^ J^iJ V*^ 1 ^-M 

4j£fjj^f ^JxjlII (jol^a. 



J^lio'j w>lil o^lj ^ Sj^UJl oLL>^l ^Ijj^ju-I ll^s- _ 
.^j- aJU- ^ U-Up <u^A; :>yi]l ^ 

Jljjtfl ^.UC jJLUifrj 

oU>j tiUJu j^^aiL* illj^^J Uj>^ ^1 ol^-— iJ! jji^ flf-l^r^i 
V^>- ol ^ 0j5o ^..-iJl J^^ULi 01 (.5 y cJ\T ^Jl J±d\ 

Sjl^lL 5JLai^ CjL-L^-V ^^LaP y& tMi* jj^JJl <jLUi (.aL&Ix* 

jj^JU! ^I^i 01 Oj^jj ^aijt j*\ y*j .S^j^Jlj ^jjtjlj 

^f\j^\ aLkxj ^jij 0 ^Jl^jJ-l JJikj Ui" ^iii .LgJL* j-^pjs- (jSl y~»^* iJlj^l (jl 

^r^>Jlj ;<-il_^-lj c^llj cijiJi-lj fljj^Jl ^ Jcr^^ •■^'j^ 

tljj ((5i>l — Jli) l-U* .AXaJijj JiJI O ^jjL jL^)l\ ^-^jJ 0?\ji 



v/rAjOi^ ^ <i>^ . - Y ^ i 

Constructional VM J*A\ *^ry. ^jy^l i^j i*uj 

JJU^j jW^l *sL^ ls^ 1 fJ^ 1 ^ 1 V^ 1 5jiUaJI 

Jjij ^til ^ i^lT 4jjai u^lj5 V ^Tl jJl Ojj^l jlxU 4jU>Ij 

JjL^j pj ijWJ-l lift I Ai jU* ij^- Oj^l j-f* C jj^-Lo J5Ca 

ipL^aj ,ilJi JL»j fjijj tip* jjr^ S— "Ul ^ W Yj ojj-v 21 S—~ 
^ aL^I Up l# Jv^- <>* 

^ olij aL-I^o. *W (_s* u«W \* j-^b ^iL» (jil 

J\ J j\\ U -Jd\ f LJLp UX U^r ciL.^ ^p 5 j£ oU-i j X" oip 
^j^j . aL15o> olS*jJi« ^j^jj 3L«l£n oL^» *UioJ JL-Jlj S^liJl 



Neisser, 1976. 0) 



J*d\ ifsrjj L- oLu — »jU ^ Gibson j y^r- ^J* 
p LiMl ^ jA^- ^1 oLjJlI 01 t^j? ^1 yi Ecological view 

JLJ\j l J\ RAJAS' 5j>-U Vijjij cJ\^M ^J-> ^ 

^^xJl ^ ^jJ ^1 oIjLJ-! Mm dl iSj j£\ Computational 

d Jui J>U- ^ol^JJ J~ix Jl fUM vJ-l ol^ll Jyi oi 

L^Jl^i; ^ lp\ IS .^ij^Vl v-L-Nl Ji>o i^lil 

Hancock, et al, 1995. (>) 
Green, 1991. (v) 



dljjifl obi 

c etc* 

gjdl 01 jtJ ^le- lJ-cj yJasM j' y**-' ty^u. ItU^* 

jj^j jjsy e^V 1 fV' csyif tj*^ J^ 1 

fjj^l ^ JSI gJdl cr^^l 5JLi jJ 

LTlj.il oLdt IJL& Jt >(J ~JIi i^pUj j£LiJi ©^Jt^-** LgJlj vr*— j^j' 
^ ^ ptjl *Li:AJ c^tf illjil LfeU^U tld 5^ softs ji fr LiSU 

^^k^ ci^ii >ji ^ij ji i^jiC ji yi l# v yr 11 ^j^ 1 

OU5I it . JjVl SJlI ^ IfcU -ujj^ (^jL-J SJldl 5>l ^ 



iiUil i^LiJl j^iiAl 5j_wJ ^jll jtJjJ-l L-a ^ ^>J-I ^ 
ISti .^UjJI ^ aJU ^jII jtJ^>- JiiUo _ v-5Cp aj>UJI 

aS~z}\ j* j*^, j<jtu oir .^i ^ 

^ ^ 4^' °^ ^ f u**ks 

0 0 J* I 

.btf jt^tJ-l illj^i Ji^ cIj^j SiL~i! ^bjjj i-^-iJl tjs* f*t*- a^^i 

* 0 * 

etc C 0 

f<jj <j\ jLw 01 oUJj^[ jLoj^I WsJ JL*j ^ 

A>-1 L^* ojLJIj ,*uL?j>* l^iyo jlib'Vl ^->*->- Oyy* 

5 e^v- lS5fctf.[ oljL^JI ^j^- L§J t-UbW ^1 OIaJUI ^ Oai-I (J^ 

a^Ju^l ojL**Jli .5^--^Jt oljL-JI O^lj^ .Jl 4^—,! 5 OljL-*JI ul^^l^p- 
^j*^^ 5 Ji?^ °JJ^ ^ <U-a^ <iL-^ ^5 ijSL^ Ojj-n^ ^-^otlj 

LgJP iiLJkl jJ-UJ ^ ^JL a jJ^> SjLw- OjL^ JjL* Jj*j>tj t» iJLftj ciiLJkl 



JlS-iSfl oLu 

caJp l^ljil UJI ^oJI J^Jjl iijJJ jl Jail* 

jj S^IaT aTjJG ^L4Jl ^y^wii Lljj ^ l$Jl ^ lil Ja*J\ 

tijj** o\ Sj^jS" aS'jJl; JikJ JJW Sil^- oULfl ^1 

j%j aJLju >Jlj ^L-jJii .4J1 L^* 4jjij lJJj^iJ 

J ^iJl La ajL-IL JUaJLj c*_jb^J! dl>y£ Jlxp 4jLJ,1j a^L^J! l? Lp oj^Jl 

.oJLjJIj o^lll 

_ / _L ! IJlaj t UUi _/f 1 4^U»J SAi O-iij ^ JJI OLs ^ y^Ml Jl L^J^I 

<tr *jJI iUii J ^1 ^ UUl X' Jfe J^ 1 £^ 

J^j UjSlI fij 01 JVl ill^l Ji oUJl U 



c c ' ' 

jl **Jw3 jl ^W^P- jl Aj j} j| <1>sJ^ lL~>- ^ ^yOJ^A^nJ (jl^J «UP j^i? y 

i-fa ^ly> L^^j t^ii^l oI^JlIj iiUil jj^Vl ^ dJL3i Jl ^Jlj 

i<~*->* oLSC ^jJS U iijJlj 4j j-^2jJI J o\ ylja..^ ol yjil ^j-* jJl 

. Ol_g_ull ^ o jj* OjS -ui* Jj L^tl *^**» ^L=S^^1 J^^J 

6jJLi4-l jb'l J3j .l^iJ oL^JlI ^r* 

Ujul^ ciiljj'y SJLp J lf~S\ IjA^fj oljjjll ^ ^jJl IJl^i ^L^aVI 
* coLg^JU 3L,L.Vl ^bJL ^L-^l jSfl iiljjVl J! 

^ ^ a' ^ yr" V o- ^ > Jl 

olyjLl ^1 Ji LJj .oU^jll ji t LiVl <j iijju c^JllI J<JI ji ijj^i) 

UU 1^- Ji^*>\J LjLj c£l Jp 5^ L? ilj Ujup j Sjj^aJI 

ji ^ajit t l^>-Vl L-iyuj tFigure 3 JJh ^JL cJ^y IjLt^l LjI^ 



^1 olfjll ^ 1^ -^j .Background ^LUbLL l^i^U ^ ^i; 

<*Sjj • V^-J (Jan td^JbijJ-l U 

j^j^jj Ijj^aiM p->±£-\ (J-*^ ^L^l 

^Vi ^ jl tl.iji=!i ^Nij ja^Vi J 15^1 ^r^ij i^i 

jU 1 Countours uiljJ-l opL-Jj .u/l- S^i ^1 jl 

iJiitS' 5jj.y?jj c^w?lj ^p lljjil ^ r ^jij c-->-ijJ^j Sjj-^aJl 

.iSj^ls J^^i ^3 J' <U^Lp j' tojj— s£ 4-J_ljL|j 

Ljw? jj J^silj LbJj£ ^iS"l jJLj Sjj-^J! J^tJ (J-^j-*^ °^* > 

y. SUai clSL-lf j ^b J51j Lb JbS Jit ijili-l jJlJ Uju; Vui&j 

bl i-^Uoj i*J L^lj^l yjj AlA\ i-rJj j\ y d\ :^^ci\ 

y cJ^y^>^ c5wX>-lj <Ji}j>ij SJb-lj 

Lc cv-L-Vl kJiL* tdy}\ 



C 0 

<ji 01 Ol 5 *- J t^* 5i — • ^> j&>- J 0 _j*a5l Jli c oUai )\ J ^ 

.vjjkjtVl ^ ki J_>Vl Sj^Ij 0>bJJ 

aytfl JJt-j JL2i .ol^Ul J ^1 pj. Jl Jil 4j JLaLj 

.ilLJI Ol^i-lj jJyUl pj^ Jp SjJuiJl ^>_j5j J (t-^—iJ 

. oLlJI ^ til 

£-^11 IV ^ Palmer >b c >l :Jl*l ^ All/Atfl 

_^r~ jl O^Ij jl iajjai^j bJb^. Jbil lift 0_>£j jl .U. iljJU jl Jl JJ 

•Ijjb ^AJI ^>JI jf ^jydl .L*r^ ^ Jl LTl^Vl U~JI ^ 
^jJlj ol^-LUj 5 jJ-\ j ^Ijll ^ L^i,; j LiJ^r 5jl>.|j Jl>^ ^ V 



e * * * * 

^S/Vl Iua ^ J 1 ^" -V^ U> ^ jl\ ^Wl UbLU .iljJU 
jlpL-j 4JU cpLiS^I LlTI ijil 45?- y aJLIp 4iU tj\ perceptual set 
SlpJ^ jj^J Ji j! cL^">L»j olTljjVl pUvf ^^Ip 

U ily* OL-JVlS caTI^^I ^ jislt sJiJLt 4i/lll :8ji-l 

.Oly O^i tij- ilj&l Cr 4 ^J*^ r 1 ^ ^ 

c 

^ijaU, jl jil <j;jJ oLU^^I eJL* J5J .UUt cjtf ^ US' . J ^ 

^ jli^ Lf ^U^lj IfJ jHjss-U-j ^1 ^ ^ 

Krcchetal. 1977, p. 212. (\) 
Krechctal, 1977, p. 212. (r) 



U-Ut jJLIi .4.jj^ -uS^a U illjjl Jl ^1 £ji> 

^Ja^J Jj (JJjLs cU--^ Zji ^Lw« Jj-U^ jLii— N L^ij 

hjj N jJj co JteS (jJJl JjJL/JI ys» Jli jl ^A^iJl lis J Ui^ jJl 

C ^JJ 'jj^ t^lyNl ^ APj^>^ Jp aJu^>. 

cjj^l a~ui j c->> JUil ^ ^ CAT, lU; LJl ^Ip JU?NI vns^ 

0? ^ jS\ *J ( _ 5 i*ilj JL-JI 5ApL-j: oLi^Jl I l y>*£ -^^^1 

Jli 15J U ciyJ JL-JI Jl WJU U IjbST U»l .3ui&! J> y~ JfT j^p .JlB 

jfij c Lj> 0j5j ysll S-^ljil *JU-I J>*k>-1 UT!^! ^ibw; 
L^ly oNU- jyjs JL^I lis ^ 

a<-?>h oUJi' oJuL^aj Ji a^I ojA ^U; (^jJ! JaUI (1)1 UsjI 

Ijajl dJJi .oUlSJI ^ <Lji? i*jl5 ^ IJj^\j ipj^j>^ ^ ((^^15 c^ilp 



(Jjduall J 1 Kill 

jyaxJ! Lg-s^v V.y ^ cs^l i-~Jlj J 1 ^ 1 

^ olii^Jj Lgjjai; jjNj 0 y>Z~* hJc£ A^jJ! cO^Nl j 

1^ ^ ^ji ^rij^ 1 (T V^ ^ L>dl c/^ 

J<ls JLp iJ^aJl aUaJI p-jJa-J 3jIjJI (J j*H -U^" Olj-^Nl j 

^ tU^Pj LH&lj SJUJlj iijiilS - 3~** ^Ap ^LiJl ^ iUL- 

^ oljLJ JS^ ^JLp i^Lijil olj-^ll (Jj^i 

AjLioJ 4jUm ciTjUll c^/^ 1 *&r*j^ olj-aMl ol^vfl Uj-p 

j*- } c^W' j' c^ 1 <y ^ ^ ^'^^ ^ ! r 11 - 31 ^ 

aS^aJI dljjj 

c 

J JUL! ^ oUj oUl^j oLkT s-Li-Nl iljOJ 

Mischel et al. 1973, p. 164. 0) 
Bregman, 1990. 00 



Lvl o^- yj & j>o tLiVl ^ UU-l iljju M Uj dJUi t« j-^ o^^Liil 
U IJj&j tifj^w. l$Jl ^ P LiV! bL^I i)ja3j ciilUT c~-J 

u^j JA oIa ^ ysj .Apparent movement i>y>UaJl & J-^t 

:M XTM -UlrVl 

o-XAj coIj **Jj~> & j>- ^ f^i AjJj 

^AJl jA jlk^Jl DlT IS L?JJI jlkSJl -Up aJ jJLj 

j^zj c^>- iUiLa ^aL^ lj Ip M*i J^LL-I U=jI uJJi Ji* jj^j .■^r** 

.il^ ^Ji\ y> £luUl 01 UkM jup U 

Linduccd motion 5*s=-Al & J-\ ill j^l Ol ^ ^Ipj 

Ljjy Jli^lj J<LiJl UUasil J^^ 1 ^ur^ 1 ^ Si^UaJl >l oi* 

<3Ufij .A^iU^ e^^-Jlj ojj^aS' ilj^ j-^aJI* CLAIMS' ^^Ij ' c jy^S 

Jb" ^ Oi^j cPhi c^U S^Aliij Ajys.UiJl aT^J-! ^ ^yJl !JU J$ yu 

\a l$~Jb Stereoscopic motion ^j^jl! J-\j J OiV^ ^^r- 



Ijj^ oUll j^^l ^>Ul iljJu iiUail 
^JJij t^-^Ul Ju^> ^ J-l u J-\ b^l J-^J LoJ^-j Lfj^\ 
^ y^l J[ <Saij ^ AJ^* ASy>0 -Uj-I ^Js' \*\?r tJ 1 ^^" -la*-** 3 ^-ttJ Cj^~ 

5JLjJ1 j\ ^^.j c^e^il ji^i ^ ji3 40 a^j^j 55a Oyi^ lS^I 

4aj(ill aSj^JI 

* m e 0 f 1 

oUjIj ,y i« 3 aLii j lil \£[ j»j UL^-lj ^-Llj UL^l 

.aUii is yJl ^L^j L»*Up terji 0>"^ 

j 3 ^ l^V *y?J Autokinetic 5JIISI aS^I JJjjJ- J*>^j 

^Jij L-JCP ByUaJI ^U^* Of.L>N jj^kizj L-JUP Syiltil oi^ t>U OjjLkH 

t 
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